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THe American Chemical Society has 
recently published a report* in which the 
general of the high-school 
teaching of science, chemistry in partic- 
ular, is examined. The report considers 


conditions 


high-school teaching of science in terms 
of the professional and academic prepara- 
tion of the teachers. 
Loud lamentations from univer- 
sities, from students, and their teachers 
over different aspects of the poverty of 
knowledge among university students. At 
least part of this poverty has been at- 


rise 


tributed by some investigators to the rela- 
tively high degree of specific unprepared- 
ness of teachers for the teaching of sci- 
ences in high schools. Much of the defi- 
ciency, however, is more elementary than 
the content of subjects taught in high 
school. 

Little of the natural science that is 
taught in high schools is presupposed in 
university courses in science, but many 
students in science in a university exhibit 
such similar general lacks of basic know]l- 
edge and mental training that it has 
seemed profitable to look at a group of 
these university students from the view- 


* School and Society 43: 604-606, May 2, 
1936. 

News Edition Ind. Eng. Chem. 14: 147-148, 
Apr. 20, 1936. 


point of one who tries to teach them an 
elementary course in quantitative chem- 
ical analysis. The students to be dis- 
cussed here are sophomores or upperclass- 
men, most of whom do not intend to be- 
come chemists, but who are required to 
take this course in order to learn to use 
chemical apparatus and ideas that will be 
presupposed in later courses of food prep- 
aration, dietetics, and plant, and animal 
sciences. 

Klementary in quantitative 
chemical analysis involve simple calcula- 


courses 


tions that rarely rise above the order of 
arithmetic. Excepting for difference of 
names of quantities and subject matter, 
the extent of which difference is not great, 
quantitative chemical analysis involves 
use of the same ideas and mental proc- 
esses as are employed in the arithmetic 
that solves problems rather than that 
which carries out an arithmetic operation 
already indicated, as “‘multiply the num- 
ber 0.0307 by 0.5039 by 55.84 and divide 
by 2.142.” 

The laboratory manipulations are rela- 
tively simple, but exacting. Rigorous ad- 
herence to procedures and reasonable ac- 
curacy in experimental results is required 
in an effort to develop some degree of 
exactness of understanding and expres- 
sion of the underlying ideas, and of facility 
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in manipulation and measurement of 
quantities, 

A course that employs basic facts and 
mental processes quickly uncovers weak- 
nesses which are present in students 
whether due to native traits or to train- 
ing. Students of restricted ability do not 
often get far in a university, hence, the de- 
ficiencies to be mentioned must be due in 
part to early home training or perhaps 
more largely, to some failure in the pri- 
mary and secondary schooling. 


I 


Some of the deficiencies of the uni- 
versity students as indicated by their dif- 
ficulties with simple quantitative an- 
alysis are: 


1. The students have either no habits 
of learning or if they do, they are poor 
ones. When not entirely lacking, their 
mental concentration is fitful. Capacity to 
concentrate may be a gift, but a degree of 
it can be learned or taught. 

2. Students confuse difference with 
difficulty. For some reason differentness is 
alarming, fearful. Difference-generated 
feeling of difficulty is an emotional reac- 
tion that can be trained out of a pupil. 

3. Students seem to depend on rote 
memory of facts without any kind of as- 
sociation. Memory as recreative imagina- 
tion seems impossible to them. 

4. The reconstruction of ideas from a 
thorough knowledge of a few basic facts 
and principles seems never to have been 
suggested to the students. Most of their 
knowledge rests in bulkheads that become 
automatically idea-tight from the impact 
of their mental hulls upon the reefs of 
difficulty. 

5. Students’ powers of analysis are al- 
most undeveloped. Unless a situation is 
taken to pieces for them, and the parts 
labeled in writing, they have no notion of 
what may be the factors that operate to 
produce a result. 

6. They seem to be essentially illiter- 
ate. The dictionary is not a habit with 


them. Distinctions are not made between 
similar words. 

7. Ability to extract ideas from printed 
instructions is not entirely absent, but un- 
less instructions are emphasized orally, 
the students cannot judge the importance 
of one statement compared to another. 

8. As a result of a small perceptive 
vocabulary, and a much more restricted 
list of usable words, students’ ability to 
express themselves is sadly limited. Ex- 
tent of vocabulary might be forgiven if 
those words which are used resulted in 
accurate, definitive expression; an exer- 
cise that seems never to have been re- 
quired of them, to judge by the shapeless- 
ness of their attempts to express ideas. 
When asked to tell what they are doing, 
they often do not even repeat the lan- 
guage of the instructions. 

9. If a student is asked to label some 
quantity either in his laboratory notebook 
or in a problem under discussion it re- 
quires for him a major mental operation. 
Almost all students confuse a demand on 
the part of the instructor for definite ex- 
pression, with an insistence upon unim- 
portant technicalities. 

10. Students mistake memorizing for 
thinking. They also mistake nervous ten- 
sion and abdominal consternation for 
thinking. Why should they, as university 
students, be surprised to discover that 
they can think when relaxed and when 
their imaginations are working well? 

11. The students carry great loads of 
fear: 

(a) of the unfamiliar word, idea, or 
subject. 

(b) of failure to grasp the facts or prin- 
ciples, or to accomplish the assign- 
ment. 

(c) of failure to make the grade sought. 

(d) of showing their ignorance to fel- 
low students and to instructors. 
of the subject matter or course it- 
self, through the prevalent reputa- 
tion of courses in quantitative an- 
alysis as communicated by former 
students. 


(e) 
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This load of fear also inhibits undivided 
objective attention to the instructor or to 
the printed page. 

12. The greatest single difficulty the 
students encounter is arithmetic and the 
mental processes it involves. Because of 
the unfamiliarity of students with the 
methods and routine technies of arith- 
metic, they think that higher mathe- 
maties would be valuable to them in the 
solution of the simple problems they en- 
counter. (The only contribution higher 
mathematies could make in the solution of 
difficulties they encounter in quantitative 
analysis is exactly what properly taught 
arithmetic would have given them by the 
time they had learned to solve grade- 
school problems.) 

13. The language of arithmetic is un- 
known to them or has been completely 
forgotten by some of the older students. 

14. Nothing for university students is 
arithmetically automatic. They do not 
count upon their fingers, but sometimes 
the instructor wishes that they would. 

15. Number combinations above one- 
digit addition or multiplication do not 
exist for them, and of even one-digit 
series they are not always sure. Drilling 
in the multiplication table apparently is 
no longer an important pedagogical pro- 
cedure. 

16. Numerical therefore 
largely accidental. 


accuracy is 


17. Fractions are not always recognized 
at first, and factors never. The meaning 
of a fraction and its implications are as 
unknown and_ bewildering as the 
mechanies of handling them. 

18. Such arithmetic relations and proc- 
esses as the reduction of a quantity to 
unity, the relation of decimal fractions to 
percentage, the nature and operation of 
decimal fractions and the use of aliquot 
parts are the primary obstacles en- 
countered in the teaching of simple chem- 
ical calculations, not the chemical aspects 
of the problems or laboratory manipula- 
tions. 


are 


19. Calculation, significance and opera- 


tions of percentage are wholly mystery, 
like the “glory of Buddha.” 

20. Of ratios they have notions only. 
Many do not recollect the term. 

21. The students have the idea that 
proportion is the all-powerful tool for 
calculation, but because their capacity to 
analyze and to state relationships is re- 
stricted, they set up the proportion prop- 
erly about as often as the laws of chance 
allow. 

22. The WHY of arithmetic operations 
as justified from the conditions explicit in 
the problem and implicit in the relation- 
ships of, and the operations on the parts 
involved, is practically unknown to stu- 
dents. That is, the basie arithmetic opera- 
tions and principles that are used to ex- 
press relationships of one quantity to an- 
other and to compute the desired values, 
are either unknown to students or so 
poorly comprehended as to be useless. The 
students start out their problems in fear, 
but with hope; then stop in despair be- 
cause they lack the fundamental tools. 

23. It seems never to occur to the stu- 
dents to apply what is called common 
sense to their problems, or to study them 
from what they are told happens in the 
problem. 

24. When they fail in the solution of 
their problems they seem to be unaware 
of any body of knowledge they may have 
accumulated to which they can return 
and from which they can start upon a new 
attempt at a solution. 

Do they have any good qualities? Yes: 

25. There are a few individual excep- 
tions to items 1-24. 

26. Most of the students that start the 
course have sufficient innate ability. 

27. They are tremendously in earnest, 
either to pass the course and get a satis- 
factory grade or (more rarely) to learn 
something both fundamental and useful. 
From the early school years they are 
given the grading system to which they 
must conform, and from which they hope 
to wrest recommendations and student 
honors. 
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28. They are willing to put in time. 

29. In the face of their almost paralyz- 
ing fears they exhibit a considerable 
amount of courage. 

30. They usually have retained some 
chemistry from their prerequisite uni- 
versity courses. 

31. Even though frightened, and impa- 
tient for understanding, they become will- 
ing to work and wait awhile for a reason- 
able comprehension of what the work is 
about and what is expected of them. 
Usually by the end of the term they have 
a good idea of what they have done. Those 
who pass the course go out as did their 
predecessors to become heroes; those few 
who fail spread the information far and 
wide as to the difficulties of quantitative 
analysis. 


II 


One wonders why some students must 
be so characterized. It is obvious that in- 
ferior mentalities are usually not in this 
group. Without going into the factors of 
home life with its distractions and con- 
tributions, which are perhaps as important 
as formal schooling, it might be well to 
examine the deficiencies of students in the 
light of some of the proclaimed purposes of 
public education, one of which is to train 
students to think for themselves. 

If it be true that emotion is a primitive 
mental process, whereas cerebration is of 
much more recent and delicate develop- 
ment, then one would expect emotion to 
be the first reaction to a situation. On the 
whole, that expectation is realized. The 
twelve to fourteen years of schooling ex- 
perienced by most students before they 
take this course in quantitative chem- 
istry should at least have helped them to 
control their emotions in the face of diffi- 
culties, by developing within them those 
mechanical processes or habits of thought 
through which problematic situations can 
be approached with a reasonable degree of 
assurance that some progress can be made. 

The foundation of such assurance in a 
student would be a body of knowledge 


which is so much a part of him, that the 
content, relationships and implications of 
such knowledge can be used automatically 
and with full cognizance of the signifi- 
cance of the operations he is conducting. 
It would be expected that pupils would 
have been trained in grade schools in the 
elements of logical thought, as exemplified 
by arithmetic treatment of problems, to 
the point where simple numerical relation- 
ships can be automatically handled with- 
out any question in the minds of students 
either as to the process to use or the 
reason for using it. 

From the numbered items of this char- 
acterization of students, it 
that the necessary facility in the logie 
and mechanies of arithmetic is lacking in 
most students. The most important phase 
of arithmetic is the calm analysis of the 
problematic situation to discern the true 
relationships of the different quantities 
given, and to decide what must be done 
to obtain the desired or necessary solu- 
tion. 
knowledge of how the quantities change 
with each other, and what arithmetic 
operations express or compute the numer- 
ical value of the changes that are known 
or stated to take place. Whatever the 
level of mathematical calculations the 
difficulties lie chiefly in the setting up of 
the problem in calculable form from a 
statement of the purposes of the problem 
and the conditions under which the 
quantities were measured. One is not sur- 
prised to find that students encounter 
difficulties with setting up the problem in 
a form that will permit computation, but 
one is surprised to find that the logical, 
mechanical and emotional difficulties are 
as great as they are. 


would seem 


Decision is made on the basis of 


Ill 


There are those who question the rela- 
tive value of much general arithmetical 
training in any school and who would 
substitute for it some other subject that 
is perhaps more pleasing and at the time 
may have more popular appeal. Perhaps 
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too, it is only rationalization on the part 
of the parents and others to question the 
relative value of apparently unused, ad- 
mittedly difficult subject matter, when 
compared to the study of an immediately 
practical subject like driving an auto- 
mobile safely, the making and repairing 
of machinery or of baking bread and cook- 
ing vegetables. A disciplined mind that 
can ascertain facets, arrange them about 
an idea, set up a system by which to treat 
them, and if necessary, handle with both 
accuracy and assurance numbers that be- 
long with those facts, has the advantage 
over those minds that can conceive only 
of the qualities of things or situations, or 
substitute into a formula while hoping the 
formula fits the conditions. 

The complications and wealth of our 
civilization make it possible, even highly 
desirable to those who would profit, for 
great masses of folk to go through a whole 
life without much mental effort. It also 
creates a demand for an increasing num- 
ber of persons with a high degree of 
courage to recognize problems and with 
sufficient skill to solve the problems as 
they arise, or better, to anticipate them. 

The earliest introduction to exacting 
mental situations comes with arithmetic, 
which has high disciplinary value in the 
rigorous necessity of handling figures to 
obtain time the 
same situation is treated numerically. 
Emotional discipline can and should be 
begun by the teachers along with arith- 
metical training. Parental understanding 
and assistance are invaluable at such times. 

In this day of authoritative advertising, 
of enthused testimonials and high-speed 
conversational selling in which the ‘good 
’ of the prospective purchaser is in- 
voked while his intelligence is being as- 
saulted with all possible cunning, some 
powers of cool rapid analysis might save 
him money! Furthermore when a situa- 
tion or set of conditions can be expressed 
in numbers, it can be exactly compre- 
hended and treated. All citizens are faced 
with situations that require their judg- 


the same results each 


sense’ 


“I 


ment, and if they can conjure the tools for 
judging and _ treating situations, 
they are unlikely to be abused by political 
or commercial medicine men. 


these 


IV 


The “three R’s” should be retained as 
the fundamentals of learning. Along with 
the sad lacks of arithmetie goes a degree 
of illiteracy among college students that is 
appalling. The reading vocabulary of the 
students is not large, but it is not so much 
the limited vocabulary as the poor under- 
standing of what the printed page con- 
tains that constitutes the illiteracy. Lack 
of understanding has its emotional reac- 
tions that tend more often to incapacitate 
a student than to stimulate him to greater 
efforts. Rapid, complete and accurate ex- 
traction of ideas from instructions or any 
other exposition is an uncommon accom- 
plishment among students who sean for 
plot rather than for detail. Exposition re- 
quires reading. Written instructions for 
the course in quantitative chemical an- 
alysis have been carefully prepared, re- 
peatedly criticized for manner and ade- 
quacy of expression. Even so, the first 
reaction of the students is one of great 
perplexity as to what his instructions 
mean, and the next is a considerable wish- 
fulness for additional oral explanations 
from other students or instructors. 

Ixcepting in tests, expository writing is 
not required in this course. The instructors 
are aware of the ease with which writing 
serves to hide both ignorance and knowl- 
edge. Occasionally there is reason to be- 
lieve that students know what they are 
doing but have not the facility to express 
themselves. On the whole, however, 
knowledge and language for its expression 
go together. Instructors in this course re- 
quire of the students as little writing as 
possible, but the students encounter diffi- 
culties in adequate oral expression of 
what they are doing in the laboratory. 

When discussing calculations with stu- 
dents, it is usually found that they have 
not properly labeled their data unless 
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they have been pressed to do so by the 
instructor. Even so the labeling is often 
inadequate. A few hours after the experi- 
ment is performed the details of what was 
done cannot be found in the notebook, 
either by the student or one who has seen 
hundreds of these modern Egyptian in- 
scriptions. This difficulty is partly due to 
lack of understanding of relationships im- 
plicit in the laboratory calculations or the 
problems, which are intended to make the 
laboratory calculations more intelligible 
and easier. It is more largely due to the 
general fuzziness of perceptions and in- 
definiteness of ideas in students’ minds, 
which indicates habits of ragged thinking 
and lazy expression that must have been 
tolerated even if not developed in’ grade 
and high schools. 

Students that survive university courses 
must be superior to the average high- 
school graduate. When one considers the 
mental habits of incapacity, due largely to 
emotional reactions, instead of courageous 
attention, one wonders what the rest of 
the product of the public schools must be 
like. 

y 

How might one account for the poverty 
of intellectual equipment and _ habits 
among these university students who are 
public school graduates? Perhaps it is due 
to overworked, undertrained public school 
teachers; overworked in details extrane- 
ous to teaching any subject, and under- 
trained in the subject matter they teach. 
Another cause is distraction. 

More than ever, children encounter dis- 
tractions both in school and at home. The 
radio, the automobile, and countless other 
accessories to modern life add interest and 
zest to life, but tend to crowd out for 
present-day American young people op- 
portunities for concentrated comparative 
thinking, or for informal competitive oc- 
cupations that are known when amuse- 
ments are not to be had for a cash price. 
This lack of need and opportunity for 
ingenuity may in part account for stu- 
dents’ inadequate reactions to strange 


situations. Another factor is probably a 
decline in reading good books as a pop- 
ular indoor sport. Reading has been 
largely eliminated for the more alluring, 
less thought requiring, and therefore more 
desirable relaxations of the radio, the 
automobile, or the moving picture. No 
claim is made here that before these 
wonders appeared all youth was serious- 
minded and literate. No indeed! 

Much pressure is brought upon the 
school system for the teaching of this ism 
and that ism or for the presentation of 
the “needs” of this group and that. Such 
abuse of the schools not only takes time 
and attention away from the vital sub- 
jects and emphasis away from mental 
activity, but it generates the impression 
that the studies are there to take up the 
time not otherwise occupied. Instead of 
schools being a place for the teaching of 
facts and the development of vigorous 
mental habits, the pupils get the view- 
point that the schools are a catch-all or a 
hodgepodge of information and_ ideas, 
rather than a place to learn those mental 
processes and basic facts that will enable 
them to analyze and judge for themselves 
situations as they have independently as- 
certained the facts. 

With the decrease in rate of expansion 
of publie schools as the birthrate declines, 
it might be expected that some provision 
even greater than is now available would 
be made for selection and separation of 
pupils into those types of learning for 
which they are best fitted, and that those 
whose minds are able to grasp much and 
rapidly will not suffer from mediocre ma- 
terial, associates, or teaching, so that 
whatever portion is allowed or encouraged 
toenter a university will have better equip- 
ment and better emotional control when 
they encounter new situations calculated 
to be difficult enough to force the students 
to stretch themselves to their limits. 


VI 
It is outside the purpose of this discus- 
sion to consider the specific vocational 
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training that is offered in public schools. 
To those either disinclined or unsuited to 
professional school or university endeavor, 
vocational training is probably the best 
available answer to the demand for train- 
ing for living and for a means of earning a 
living. The purpose of these remarks is to 
emphasize the need for the teaching of 
fundamental processes and basic facts es- 
sential to meet the moderate demands of a 
training somewhat more advanced than 
that given in publie schools. 

All fundamental subjects should be 
taught with the intention that they il- 
lumine and discipline minds. Insofar as 
arithmetic illuminates or disciplines minds 
or supplies them with tools for future use 
it is valuable and should be taught. When 
pupils’ limits of comprehension have been 
reached in subjects basic to higher intel- 
lectual attainments, they should be guided 
individually into activities that will assist 
them to live and learn. They should be 
kept from fruitless efforts in fields of 
learning for which they are tempera- 
mentally unsuited. 

Students in universities who elect cur- 
ricula in which quantitative chemical an- 
alysis is a requirement have a well de- 
fined purpose. They have already exhib- 
ited a modest capacity to learn, but 
many of them also innocently reveal the 
fact that previous school experience did 
much less for them than they had reason 
to believe it did, or the right to expect 


that it would. As our civilization depends 
for its intelligent maintenance and sane 
modification upon minds trained in the 
dispassionate and the wise handling of 
realities, and as universities are the places 
where such training can most economi- 
cally be initiated, those persons who go to 
a university for whatever purpose, should 
have had the best possible basic schooling, 
so that they will require the least amount 
of repair work on their earlier learning 
and training when they prepare for their 
specific place in the world. 

Intensive experience in a few subjects, 
freedom from distractions in grade and 
high schools, and high standards of ac- 
complishment in elementary work will do 
much to condition young people for the 
rigors of university and a later profes- 
sional life. 

AppENpvUM: I have carefully read the manu- 
script of the above paper and have thought over 
its implications. I thoroughly agree with the 
analysis and the conclusions that the author has 
drawn. More than twenty vears of teaching 
University classes in Chemistry convinces me 
that the lack of elementary arithmetic concepts 
is largely responsible for the failure of many 
students in chemistry courses. In the American 
System of Secondary Education the parents of 
the pupils have it within their power to demand 
the employment of competent instructors in 
our grade and high schools and to insist that the 
pupils receive a thorough drilling in subject mat- 
ter. Apparently the parents must utilize the 
authority which they possess if the present 
deplorable situation is to be remedied. 

Ross AIKEN GORTNER 
Professor of Agricultural Biochemistry 
University of Minnesota 





Kipling’s poem, “‘If,’’ called by John Masefield, ‘‘...the most popular poem now in the 
world,”’ is one which all of us might read and assume as a guide for the coming new year. 
“"? 


If you can keep your head when all about you 
Are losing theirs and blaming it on you: 

If you can trust yourself when all men doubt you, 
But make allowance for their doubting too; 

If you can wait and not be tired by waiting, 
Or being lied about don’t deal in lies, 

Or being hated don’t give way to hating, 
And yet don’t look too good nor talk too wise, 


If you can dream—and not make dreams your 
master; 
If you can think—and not make thoughts 
your aim; 
If you can meet with Triumph and Disaster 
And treat those two imposters just the same; 
If you can bear to hear the truth you’ve spoken 
Twisted by knaves to make a trap for fools, 
Or watch the things you gave your life to, 
broken, 
And stoop and build them up with wornout 
tools; 


If you can-make one heap of all your winnings 
And risk it on one turn of pitch-and-toss, 

And lose, and start again at your beginnings 
And never breathe a word about your loss; 

If you can force your heart and nerve and sinew 
To serve your turn long after they are gone, 

And so hold on where there is nothing in you 
Except the Will which says to them: ‘‘Hold 

On!” 


If you can talk with crowds and keep your virtue, 
Or walk with Kings—nor lose the common 
touch; 
If neither foe nor loving friends can hurt you; 
If all men count with you, but none too much; 
If you can fill the unforgiving minute 
‘ith sixty seconds’ worth of distance run, 
Your’s is the Earth and everything that’s in it, 
ee is more—you'll be a Man, my 
son 





The Preparation of Teachers of Arithmetic in 
Teachers Colleges’ 


By ki. H. Tayitor 


Eastern Illinois State Teachers College 


THIs paper considers 

(1) the knowledge of arithmetic pos- 
sessed by students entering teacher train- 
ing institutions as shown by tests; 

(2) the number of semester hours of 
arithmetic offered, and the number of 
semester hours required of students pre- 
paring to teach in the elementary schools, 
as shown in the published curriculums of 
normal schools and teachers colleges; 

(3) the number of students who do not 
prepare to teach in elementary schools but 
who secure positions in them; 

(4) the resultant lack of preparation to 
teach arithmetic of a large per cent of be- 
ginning elementary school teachers. 

The C. N. Mills Selective Test? on the 
Fundamentals of Arithmetic has been 
given to entering freshmen in Illinois 
State Teachers Colleges for a number of 
years. The test consists of 20 questions of 
which 6 are two-step problems, 3 are one- 
step problems, and 11 are examples in the 
fundamental operations with integers and 
common and decimal fractions. The time 
given for the test is 45 minutes. Prac- 
tically all students complete the test, or at 
least stop work before the end of the 
period and have time to check their re- 
sults. A credit of 5 is given for each cor- 
rect answer. The average made by 2097 
freshmen in the five teachers colleges in 
one year was 60. In 1934 the average of 
209 freshmen at Charleston was 65.9, and 
in 1935 the average of 145 freshmen was 
57.1. In 1934, 20%, and in 1935, 33%, of 
those taking the test made less than 50. 
Considering the simplicity of this test 
these results show a very low degree of 


1 Published by the Public School Publishing 
Co., Bloomington, Illinois. 


mastery of the principles and skills of 
arithmetic. 

About 25° % of the failures to obtain cor- 
rect answers are evidently due to errors in 
reasoning with given data, 15°7 to failure 
to attempt the problems, and about 60% 
to errors in computation or in choosing 
the wrong process. 

I dismiss with little comment the errors 
in computation. Complaints on this score 
are no doubt age old, and are certainly 
world wide. Some years ago I called atten- 
tion to the almost universal complaint 
from the countries reporting to the Inter- 
national Commission on the Teaching of 
Mathematies that schools do not give a 
reasonable degree of accuracy and speed 
in the fundamentals of arithmetic.? I em- 
phasize now only the failure of these fu- 
ture teachers of arithmetic to perform 
accurately the simplest operations with 
common and decimal fractions and per 
cents. In fact, these domains are prac- 
tically unknown to them. Of the 2097 
freshmen just referred to, about 3 out of 
10 failed in adding 3, %, and 5/12; 2 out 
of 5 in dividing 5/36 by 6; 5 out of 9 in 
dividing 175 by .35 and in reducing 7/16 
to a decimal fraction. 

The most serious defects in these future 
teachers that are exposed by these tests, 
are lack of ability in interpreting prob- 
lems, and lack of understanding of the 
meanings of arithmetic concepts and proc- 
esses and of quantitative relations. These 
defects are best illustrated by a few typical 
errors. 


500 . 
In ——, of 107 errors in 


.35)175’ 


270 papers, 


2 Educational Adminisiration and 


vision, vol. 1, pp. 143-147. 


Super- 


* Read before Section L of the American Association for the Advancement of Science, St. Louis, 


December 30, 1935. 
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the quotient was found to be 50 by 2 stu- 
dents, 5 by 46, .5 by 18, and .05 by 41. An 
appreciation of the relative sizes of the 
numbers involved would show at once the 
absurdities of these answers. 

Of 52 of a group of 145 who failed in 
dividing 7/16 by 8, 25 divided 16 by 8, and 
were satisfied with 33 as a result. 

This is one problem of the test: How 
many loaves of bread, each containing % 
of a pound can be made from 196 Ib. of 
flour? Of a group of 209, 57°% failed in the 
solution. Of 139 errors, 64 consisted in 
multiplying 196 by @. 

Two thirds of a group of 145 failed to 
solve: The enrollment in a high school dur- 
ing a certain period increased from 240 to 
400 pupils. The increase was what percent 
of the original enrollment? In the at- 
tempted solutions, every one of the six 
possible divisions of one of the numbers 
240, 400, and 160 by another was tried 
one or more times, besides several other 
methods. 

The lack of knowledge of meanings may 
be illustrated further from the results of a 
test given to a class of 32 freshmen. Two 
questions will be used as examples. 

Question: In $111,111 each 1 represents 
how many times as many dollars as (a) the 
next ltotheright? (b) the next 1 tothe left? 

To (a) there were 5 incorrect answers; 
10 students gave no answer. 

To (b) there were 13 incorrect answers; 
12 students gave no answer. 

Question: Cross out each incorrect re- 
sult and write the correct result, if there 
is one. Write ¢ after each correct state- 
ment. 


Incor- Cor- 
c rect rect 
1. 2.25 equals 50¢ 12 4 16 
2.2 #.X6 ft.x1 sq. ft. 
equals 12 sq. ft. 18 8 6 
3. 24 sq. ft. divided by 2 
ft. equals 12 ft. 9 13 10 
. $12 divided by $4 equals 
3. 11 21 0 
5. Lin. 1 in. equals 1 sq. 
in. 2! 6 1 
6.18 in. divided by 3 
equals 6 in. 21 8 3 
7. 3X12¢ equals 36¢ plus 
4¢ equals 40¢ 30 2 0 
8. 5 yd.x15¢ equals 75¢ ~=10 9 13 
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This table shows the number of times 
the question was marked c, the number of 
incorrect answers written, and the num- 
ber of correct answers written, when the 
problem was changed in some detail. In 
item 4, 21 students changed the answer 
to $3. 

Many studies have been made which 
give evidence that college students do 
not have an adequate mastery of arith- 
metic. The most significant study of the 
abilities of prospective teachers that I 
know about is in the doctor’s thesis of Dr. 
J. Andrew Drushel of New York Univer- 
sity on “Arithmetic Knowledge and Skills 
of Prospective Teachers.”’ This study ex- 
tended over 17 years, and contains the re- 
sults of giving tests to 45 entering classes 
in the Harris Teachers College in St. 
Louis. These students were from the upper 
two thirds of their graduating classes in 
high school. I state briefly some of the con- 
clusions. About 15% of a group of 1220 
“show evidence of sufficient ability in 
problem solving to justify them in tak- 
ing methods courses in the teaching of 
arithmetie without further study of con- 
tent in connection with methods courses. 
About 10°7% of the group should have been 
eliminated at entrance.’’ I wish especially 
to call attention to his recommendation 
that teacher training institutions give the 
necessary instruction in subject matter 
along with methods. Dr. Drushel says: 
“Tt is still true that through content we 
must get method and that special method 
should not be superimposed upon content.” 

My own experience of thirty-five years 
in teaching arithmetic in a normal school 
and teachers college convinces me that 
methods courses in arithmetic without in- 
struction in subject matter are of little 
value for most students who enter Illinois 
teachers colleges. 

What is the practice in teachers colleges 
in their preparation of teachers of arith- 
metic? 

Seven years ago I attempted,® by exam- 

3 The Teachers College Bulletin, Eastern IIli- 
nois State Teachers College, No. 101, July 1, 1928. 
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ining the published curriculums of 187 nor- 
mal schools and teachers colleges in 42 
states to find out the extent and character 
of the offerings and requirements in arith- 
metic in those institutions. I studied the 
number of courses in arithmetic offered, 
the nature of the subject matter, whether 
devoted principally to the subject matter 
of arithmetic, or to methods of teaching, 
or to a combination of both, and the num- 
ber of semester hours of arithmetic re- 
quired in curriculums preparing for various 


12.5% in ‘1935; that the modal number 
offered is 2 courses in both years, with 
29.4% offering fewer and 41.1°% offering 
more than the mode in 1928, and 36.79% 
offering fewer and 33.4°% offering more 
than the mode in 1935. 

Table II shows that the modal number 
of semester hours of arithmetic offered in 
1928 was 5-5.9, and that in 1935 it was 
4-4.9. In 1928 34.3°% of the schools were 
offering less than the mode and 44.90% 
were offering more; in 1935 41.4% of the 


TABLE [| 














Number of courses 
OMered..... 6.2.1... 








| 


offering in 1928... 4.3 
Per cent of schools) 


offering in 1935... 24.2 | 28.9 


Per cent of schools | 
| 
| 


| 
| 
25.1| 28.9] 12.8 | 18.2 | 7.0 
| | 
| 
| 


5 6 | 7 Unk. 
a aon eon 
| 1.0 i 2.0 
| | | 
14.0] 12.5] 5.5 | 


0.8 | 1.6 | 0.0 





Table showing the number of courses in arithmetic offered in teacher training institutions in 
1928 and in 1935, and the per cent of institutions offering from 0 to 7 courses. The cases in which the 
number of courses could not be determined are marked in this and the following tables as unknown, 


Unk. 


grades of the elementary school, kinder- 
garten-primary, intermediate, grammar 
grades, junior high school, and general 
courses. 

Recently I have studied the same topics 
in the curriculums of 128 normal schools 
and teachers colleges in 39 states. Some of 
the results I shall give in Table I. 

This table shows that the per cent of 
institutions that offer no courses in arith- 
metic has increased from 4.3°% in 1928 to 


schools were offering less than the mode, 
and 40.7°% were offering more. The most 
important change is in the per cent of 
schools not offering arithmetic. The offer- 
ing of more than six semester hours means 
differentiation in curriculums offered for 
students preparing to teach in different 
grades. 

With two exceptions, Table III shows 
that the modal number of semester hours 
in arithmetic required in the different 



































TABLE II 

Number of semester 

hours offered..... 0 1-1.9 2-2.9 3-3.9 4-4.9 5-5.9 6-6 .9 
Per cent of schools 

offering in 1928... 4.3 : ie 12.3 8.0 8.6 13.2 9.1 
Per cent of schools 

offering in 1935... 12.5 5.5 14.0 9.4 17.2 8.6 7.8 
Number of semester 

hours offered..... 7-7.9 8-8.9 9-9.9 10-up Unk N.C 
Per cent of schools 

offering in 1928... 2 8.0 ee 24.0 4.3 3.2 
Per cent of schools 

offering in 1935... 0.8 10.2 0.8 12.5 0.8 0 


























Table showing the number of semester hours in arithmetic offered in teacher training institu- © 
tions in 1928 and 1935, and the per cent of institutions offering each number of semester hours. ; 


The N. C. indicates that non-credit courses are offered. 
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PREPARATION OF TEACHERS OF ARITHMETIC 13 
types of curriculums of students preparing hours in such curriculums. This table indi- 
to teach in elementary schools is 2~2.9 in cates clearly that arithmetic as a required 


both 1928 and 1935. The most significant subject for students preparing to teach in 


TABLE III 

















Semester hours of arith. re-| | 

Rare ede rar 0 1-1.9 2-2.9 | 3-3.9 4-4 .9 5-5 .9 6-up 
Per cent of schools req. in 

Kind.-Prim. curric. in 1928} 20.6 6.3 35.7 11.1 | 15.9 | 4.8 5.6 
Per cent of schools req. in 

Kind.-Prim. curric. in 1935} 29.7 6.3 33.3 14.5 | 9.0 5.4 2.7 
Per cent of schools req. in| 

Int. Grade curric. in 1928; 10.2 0.8 26.3 22:0 | 22:0 9.3 8.6 
Per cent of schools req. in| 

Int. Grade curric. in 1935) 28.3 ef 31.1 11.3 16.0 | ike 3 2.8 
Per cent of schools req. in| 

Gram. Gr. & Jr. H. 8S. ecur-! | | 

ric. in 1928..............| 9.9 2.5 | 28.1 7.4 | 33.0 10.7 | 8.3 
Per cent of schools req. in 

Gram. Gr. & Jr. H. 8. cur- | 

= es +f 51.4 2.9 | 17.5 ne 11.6 | 4.9 2.9 
General curric. 1928........| 45.8 0 25 .2 11.9 3.4 6.8 8 
General curric. 1935... 14.8 be 25.9 7.4 1.1 7.4 2.2 











Table showing the per cent of teacher training institutions requiring the different numbers of 
semester hours in arithmetic in 1928 and 1935, in curriculums designed for teachers preparing to 
teach in kindergarten-primary grades, intermediate grades, grammar grades and junior high 
schools, and for students in general curriculums for grade teachers. 


change in seven years is the notable in- the elementary schools is losing ground. 


crease in the per cent of schools not re- Table V shows that more than half of 
quiring arithmetic in curriculums prepar- the total number of semester hours of 
ing elementary school teachers. arithmetic offered in 1935 in 128 teacher 


TABLE IV 


Per cent not requiring Per cent requiring 3 or 


arithmetic more semester hours 
Kindergarten-Primary 1928 20.6 37.4 
Kindergarten-Primary 1935 29.7 30.6 
Intermediate Grades 1928 10.2 62.6 
Intermediate Grades 1935 28.3 34.8 
Gram. Grades & Jr. H.S. 1928 9.9 59.4 
Gram. Grades & Jr. H.S. 1935 51.4 28.1 
General Elem. Courses 1928 45.8 28.9 
General Elem. Courses 1935 14.8 48.1 





Table showing per cent of schools not requiring any arithmetic in four types of curriculums, and 
the per cent requiring 3 or more semester hours in the four given types of curriculums, in 1928 and 
in 1935. 


The decline in the requirement of arith- bh V 
metic for students preparing to teach in Type of course ~~ af ements Sages 
elementary schools is emphasized in Table to each type 
IV, which shows the per cent of institu- a tae Hg 
tions in which arithmetic is not required Subject matter 
in the different types of curriculums for and methods 33.5 


3 7 Table showing the distribution of the 
elementary t achers, and the per cent of semester hours offered in 1935 among three 


institutions requiring 3 or more semester types of courses. 
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training institutions were offered in courses 
devoted mainly to methods. This, and the 
additional fact that 11.6°% of all semester 
hours offered were given by departments 
of education, furnish further evidence that 
instruction in the subject matter of arith- 
metic in teacher training institutions is 
rather rapidly disappearing. 

Summary. There is much statistical evi- 
dence to show that college freshmen can- 
not compute with a fair degree of ac- 
curacy and speed. They know little of the 
meanings of arithmetic concepts and proc- 
esses. 

Examination of the curriculums of 
teacher training institutions shows that 
there is a noticeable decrease since 1928 
in the number of semester hours of arith- 
metic offered, and in the number of 
semester hours required in curriculums for 
the preparation of elementary school 
teachers. In 1935 arithmetic was 
offered in 12.5° % of the teacher train- 
ing institutions whose curriculums were 
examined, and not required in at least 
25% of their curriculums for the prepara- 
tion of elementary school teachers. More 
than 50° of all the semester hours of 
arithmetic offered were given in courses 
devoted mainly or wholly to methods, and 
11.6% of all semester hours offered were 
given by departments of education. 


not 


From the above facts it seems probable 
that of the graduates of teachers colleges 
who have prepared to teach in the elemen- 
tary schools, at least one-third have not 
studied arithmetic in college, and that a 
considerable per cent of the other two- 
thirds have had only courses devoted pri- 
marily to methods. An increasing number 
of beginning elementary school teachers 
are college graduates who have not taken 
curriculums designed to prepare for ele- 
mentary school work. It is then probable 
that beginning teachers are not as well 
prepared to teach arithmetic now as they 
were 20 years ago when practically all stu- 
dents in normal schools and teachers col- 
leges were required to take courses in 
arithmetie. 

The writer that 4 
hours of arithmetic with necessary empha- 
sis on subject matter should be a minimum 
requirement for all teachers certified to 
teach in the elementary school. He be- 
lieves further that methods 
without instruction in subject matter are 
of little value for freshmen in the teachers 
colleges of Illinois. The effeet of poor 
teaching in arithmetic is felt in high-school 
and college mathematies, and hence the 
adequate preparation of teachers of arith- 
metic is of vital importance to all teachers 
of mathematies. 


believes semester 


courses in 





Annual Meeting of the National Council of Teachers of Mathematics! 
Place—Palmer House, Chicago, Illinois 
Time—February 19th and 20th, 1937. 


See pages 41 and 42 of this issue of ‘‘The Mathematics Teacher” for the complete 


program. 
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Trends for Improving Instruction in Mathematics” 


By H. C. CurisTOFFERSON 


Miami University, Oxford, Ohio 


IMPROVING instruction in mathematics, 
the general subject for discussion, is a 
challenging title which suggests progres- 
sive and sane leadership and a construc- 
tive program of education. Sometimes the 
cure for a toothache is to pull the tooth, 
perhaps too a headache would be relieved 
by removing the head, or ignition trouble 
in your automobile could be remedied for- 
ever by removing the motor. Some ad- 
ministrators would remedy the difficulties 
with our teaching of mathematies by 
eliminating mathematies from the cur- 
riculum. They would send a child out into 
this increasingly mathematical and _sci- 
entifie civilization with less and less mathe- 
maties and science. 

The purpose of the publie school is to 
educate the child, not to provide employ- 
ment for teachers and administrators. If 
eliminating 
teaching as 


mathematics entirely and 
the Three R’s, “Reading, 
Reasoning, and Reciting,’’ makes the child 
a better citizen, better able to reason ac- 
curately and to recite intelligently, better 
able to solve the quantitative problems of 
life, then mathematics teachers would be 
the last ones to object. We are very much 
interested in giving the child the best pos- 
sible training. We do not object to calling 
a rose a daffodil or even poison ivy if it 
would make the flower smell sweeter, look 
more beautiful, or last longer. There is 
nothing in a mere name, providing the 
substance is the same or better. Whether 
we are teaching arithmetic as one of the 
traditional ‘‘Three R’s” or under some 
new caption, it is still necessary for the 
child to learn that 2+3=5, that } is 
larger than }, and that 25°; of $10 means 
0.25 of $10 or } of $10, and to be able to 
use these facts and many others in solving 
problems. 


The real difficulty and dissatisfaction 
lie, not so much with the materials of 
mathematics nor with the name of the 
subject, as with the way it is taught. Too 
often children cannot use their mathe- 
maties in real situations. Our teaching is 
too formal, too mechanical, too meaning- 
less. Children do not understand, they are 
too often merely blind manipulators of 
meaningless symbols, 

Our teaching of mathematics reminds 
one of Willie who stammered badly and 
was sent to school to be cured. A friend 
met him on the street, ‘Hello Willie. They 
tell me you don’t stutter any more.’’ Willie 
replied, ““No I d-d-don’t stutter. I ¢c-can 
s-say, ‘Peter Piper picked a peck of 
pickled peppers,’ and I can say, ‘She sells 
sea shells by the sea shore,’ b-but its so 
d-d-damn hard to w-work those phrases 
into a e-e-conversation.”’ Similarly a pupil 
has difficulty in using his meaningless 
mathematics in solving real problems. 

It shall be the purpose of this paper to 
present briefly three ideas for improving 
instruction in mathematics: 

1. More meaningful teaching. 

2. Better selection and distribution of 
subject-matter. 

3. Diagnostic testing. 

An unpublished study of 13,907 eighth 
grade test papers in Ohio revealed that of 
the errors in problem solving, over half 
were errors in choosing the process. A 
similar study of the state Hvery-Pupil 
Tests in grades 3 to 8 revealed correspond- 
ing results. Children who are relatively 
good in computation fail to apply their 
ability intelligently in solving problems. 
For instance: “‘“Mr. Brown ordered four 
tons of coal. After 6750 pounds were de- 
livered, how many pounds were still to be 
delivered?”’ About one-third of each of the 


* Address delivered at the joint meeting of the National Council of Teachers of Mathematics 
and the Department of Secondary Education of the N.E.A., at Portland, Oregon, June 29, 1936. 
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3 upper grades got this right. 25°% of the 
sixth graders, 18% of the seventh graders 
and 15% of the eighth graders failed to 
choose the right processes in trying to 
solve this problem. The favorite error was 
to divide the large number, 6750, by the 
small one, 4. Many multiplied and some 
added. 

The Tenth Yearbook of the National 
Council of Teachers of Mathematics re- 
ports an experiment in teaching the pri- 
mary facts to second graders. The experi- 
ment was conducted by C. L. Thiele in the 
Detroit schools. It was based on the idea 
of making the learning of the primary ad- 
dition and subtraction facts meaningful. 
The experiment was made with pupils in 
the C, C—, D, and E intelligence brackets. 
The addition facts were organized into the 
following related groups: (1) adding 1 and 
reverses, (2) adding 2 and reverses, (3) 
adding 0 and reverses, (4) the doubles and 
one less and one more than the doubles. 
(5) the combinations of 10 and their re- 
verses, (6) the combinations of 9 and their 
reverses, (7) others not included above. 

In the teaching of the addition combinations 
thus grouped, the teachers followed the general 
plan of introducing a given set of combinations 
through concrete experiences. ... Every effort 
was made to permit the children to do infer- 
ential thinking before any demonstrations were 
made. ... For example, if pupils did not, after 
knowing 2+2=4, 3+3=6, etc., sense that 
2+3=5, 3+4=7, etc., then the idea that the 
second set of combinations was one more or 
one less than certain doubles was demonstrated. 
Thus the organization contained an intrinsic 
method of combination attack for the pupils to 


grasp in the natural course of their number 
experiences.! 


The children taught by this generalized- 
thinking method compared with equiva- 
lent groups of children taught by the spe- 
cific drill method showed superior results. 
In addition, meaningful teaching pro- 
duced from 30% to 40% greater accuracy. 
In a similar experiment with the subtrac- 
tion facts, the generalized-thinking group 
had nearly twice as high an average per 

1 Tenth Yearbook of the National Council 


of Teachers of Mathematics on ‘‘The Teaching 
of Arithmetic’ pp. 216, 217. 


cent of correct responses as the specific 
drill group. 

In learning the subtraction facts, chil- 
dren were led to associate them with addi- 
tion, and in thinking out such facts as 
13—8, they would think 8 and 2= 10, then 
3 more makes 13, so 13 —8= 5. 

As a result of his experimentation, Mr. 
Thiele concludes “it seems self-evident 
that with a background of understanding, 
the skills would be mastered with much 
less effort and with more profit. Also, the 
social applications and settings would play 
a larger part than they do at present if 
understanding were sought”’ (p. 231). 

In the teaching of borrowing most 
teachers provide a mechanical pattern, 
often completely devoid of meaning, and 
do not allow the child the opportunity of 
discovering the relationship for himself. 
How much more interesting, stimulating, 
and overflowing with educational values 
is the method suggested by Dr. Freeman 
of the University of Chicago. After a 
child becomes proficient in subtractions in 
which no borrowing is involved, he is given 
problems like these: 

OS 70 


27 27 


ee | 
~I bo 
to sJ 
— bo 


t 


| 
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He is led and encouraged to think through 
the problem by considering the relation- 
ships involved. Many interesting analyses 
are suggested by the children. Each may 
be considered by the class and finally per- 
haps the simplest one emphasized and 
recommended. The following solutions for 
the second example are typical. 


1. 30 from 70=40, then 27 from 70 is 

3 more or 43. 

Think of 70 as 60 and 10, take 20 

from 60 and 7 from 10 leaving 43. 

3. Think of adding 3 to 27 to make 30, 
then 40 more to make 70. Answer 43. 

4. Add 3 to each number. Then sub- 
tract 73 —30=43. 

5. 27 from 69 is 42, so 27 from 70 is 43. 


bo 


Note that the child analyses stated here in 
concise form contain the elements of sub- 
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traction by borrowing, carrying, equal ad- 
dition, and even the complements method. 

These few ideas on borrowing suggest 
the possibilities of pupil discovery based 
upon a real understanding of numbers and 
of the number system. Unless a child gets 
this full understanding he has not mas- 
tered numbers well enough to be able to 
use them in varied life situations. 

Let us jump to the fifth grade where re- 
cent studies of the Committee of Seven 
have shown the material to be too difficult 
to master by children 11 or 12 years old. 
Work with common fractions taught by 
rule and pattern makes a complex and 
hopeless maze which many children go 
through by trial and error like so many 
white or black rats. From this whole field 
we shall select for illustration Just one 
process, multiplication of fractions. To 
economize on time, we shall seleet for 
meaningful presentation the most general 
and difficult case. Simpler situations could 
readily be presented first, should the 
teacher desire. ? of # 
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Fig. 1. The unshaded portion 
represents 3 of $. 


a. What does # mean? (See figure 1.) 

b. How take 3 of this portion? (See fig- 
ure 1.) 

c. What part of the whole is each piece? 

d. Where did this fraction come from? 
How determined with different frac- 
tions? 

e. How many pieces are in 3 of #? 

f. Where did this number come from? 
How determined with different frac- 
tions? 


Fight years ago Dr. Everett in his book 
entitled “Fundamental Skills of Algebra,” 
declared that a child may solve equations, 
do many other types of algebraic proc- 
cesses, get correct answers without hesita- 
tion, and yet not know even the first 
thing about algebra. That a child can 
solve 2x= 12 or 2?+ 32 —10=0 does not in- 
dicate that he really understands the 
meanings involved. Doctor Everett de- 
fines associative skills as those elements of 
understanding which are used in Algebra, 
and in his most stimulating little book de- 
scribes the various, associative skills which 
are inherent in Algebra. It is perfectly possi- 
ble and unfortunately too frequently true, 
that children become mere blind manipu- 
lators of algebraic symbols. Whether equa- 
tions are solved by transposition, by 
balances, by axioms, or by formula, they 
may be equally formal and completely 
wooden unless the child gets the meaning. 
Without understanding, algebra or any 
mathematics is pretty largely a useless 
waste of time. Mathematics that is not 
understood and not completely mastered 
can hardly be educational or available for 
use in any kind of quantitative thinking. 
Too much of our mathematies teaching 
has been a matter of covering the subject 
rather than developing in children certain 
desirable mathematical abilities. 

Geometry, the science of measurement, 
the study of form, size, and position, the 
course in deductive reasoning has often 
been taught as a recitation course for the 
repeating of the reasoning of others as 
though the very words were magic or 
sacred. The trend in geometry teaching is 
well expressed in the Ohio Curriculum 
Guide. 


Essentially, geometry has two major con- 
tributions to make to the education of every 
pupil who elects the subject, and also certain 
indirect concomitant learnings which every 
alert teacher will utilize. The first is a practical, 
direct-action objective, a knowledge of “the 
great basal propositions’ and the ability to 
apply these propositions ‘in the solutions of 
problems. For some teachers and educators 
this is the only purpose that will be recognized 
and consequently their teaching is governed 
thereby. 
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Geometry, because of the simple, concrete 
nature of its concepts and because of its logical 
organization, has a second function which is 
somewhat elusive, seldom fully attained by any 
teacher, yet possible in some degree for all 
teachers. Demonstrative geometry is a pattern 
of reasoning, and illustrates simply the nature of 
rigorous deductive proof. Consequently, a major 
objective for geometry teachers must be “to 
develop understanding and appreciation of a 
deductive proof and the ability to use this 
method of reasoning where it is applicable.’’ In 
other words, geometry should develop an ap- 
preciation of the nature and function of defini- 
tions, of undefined terms, of unproved, though 
accepted, propositions called axioms or postu- 
lates, and of deductive proof. 


Intelligent teaching of geometry will let 
the pupil experiment with ideas, will lead 
the pupil to make and formulate his own 
generalizations which we have called theo- 
rems, and in so far as possible will direct 
him in developing his own proof. In this 
way, meanings will be uppermost, under- 
standing will be all-important, and the 
pupil will be active working on useful and 
important materials. The concepts with 
which geometry deals are concrete, simple, 
familiar, and useful. When properly pre- 
sented, geometry not only provides oppor- 
tunity for “reading, reasoning, and recit- 
ing,”’ but for reading simple, concrete, use- 
ful material, reasoning in a rigorous, de- 
cisive, ideally accurate way, and reciting 
or relating to the class results of individual 
experimentation, conclusions which can be 
defended and justified by faultless logic, 
and ideas upon which our scientific and 
industrial civilization is based. Geometry 
well taught, not only presents. useful in- 
formation, but also illustrates by the use 
of concrete familiar concepts, the nature of 
rigorous proof. 

Our very declaration of independence is 
an illustration of geometry’s deductive 
reasoning. ‘“‘We hold these truths to be 
self-evident, that all men are created 
equal, that they are endowed by their cre- 
ator with certain inalienable rights, that 
among these are life, liberty, and the pur- 
suit of happiness. .. . ’’ These are the pos- 
tulates of government. In fact, it may be 
said that our constitution is the set of pos- 
tulates upon which our thinking about 


governmental affairs is based. Wherever 
and whenever we try to prove a statement 
deductively we must use the type of rea- 
soning ideally and simply presented in ge- 
ometry. If this portion of mathematies is 
to have its maximum educational value it 
must be taught so that children not only 
understand fully the facts and ideas which 
are involved, but beyond that, so that 
they can also discover what it means to 
prove a statement, ‘‘to stand upon the 
vantage ground of truth.’ This can be 
achieved not by means of mere pupil ae- 
tivity, but by means of pupil mastery and 
complete understanding of the meaning 
and use of geometry. 

The tangent of an angle in trigonometry 
may be a meaningless word described by 
the meaningless repetition of memorized 
phrases. On the other hand, if properly 
presented, it may involve a thrilling ex- 
perience. Children can be led to realize, 
yes, to discover, that the ratio between 
two sides of a right triangle with a given 
acute angle is constant regardless of the 
size of the triangle. If one side gets larger, 
the others do also, and the ratio is con- 
stant for a given acute angle. This is a 
stimulating, exciting fact which most of us 
never got from our high-school or college 
mathematics. 

Not only does meaningful teaching of 
children yield dividends in the mastery of 
computational skills, but supplies a back- 
ground of understanding of quantitative 
relationships which is much needed in ap- 
plying computational skills to the solution 
of problems. It is time that we ceased 
treating children like so many machines 
performing mechanical operations, or par- 
rots repeating meaningless phrases, or rats 
in complex mazes. Mathematics becomes 
really educational and increasingly useful 
as the child is led to think through compu- 
tations, guided in the discovering of the 
laws or rules involved in numbers, and 
taught to base his work not on patterns or 
blind, mechanical, trial-and-error manipu- 
lations, but on complete understanding of 
meaningful number relationships. 
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We shall discuss briefly the trend in sub- 
ject matter. Much of the formal manipu- 
lative algebra and geometry has disap- 
peared. ven a casual inspection of mod- 
ern textbooks will reveal emphasis upon 
important fundamentals, a fairly good 
agreement about major objectives, and 
subject matter that is useful, important 
and interestingly presented. Algebra text- 
books instead of featuring the pictures of 
ancient mathematicians, which tend to 
make mathematics uninteresting and un- 
associated with either child or adult life of 
today, are now illustrated by pictures of 
bridges, buildings, machinery, airplanes, 
highways, dams, and ether current appli- 
cations of mathematics in modern life. 
The vast number of abstract drill exer- 
cises in factoring and fundamental proc- 
being replaced by formulas, 
graphs, equations, and problems involving 
three fundamental 


esses is 
these mathematical 
tools. Whatever manipulative expertness 
is needed can be developed incidentally in 
the use of these important tools for solving 
problems. 

In geometry emphasis is being placed on 
a minimum list of theorems. The 250 
propositions formerly taught are being re- 
duced to barely a hundred in some books, 
and reduced to 20 in one book. To teach 
well a few fundamental and important 
ideas and to show how they may be ap- 
plied, is better than to attempt to teach 
many theorems. This reduction in number 
and change in emphasis makes possible a 
more leisurely and more meaningful treat- 
ment of the really “great basal proposi- 
tions of geometry.” 

In the seventh and eighth grades the use 
of formulas and equations for solving 
problems and the introduction of useful 
informal geometry is much to be praised. 
The three cases in percentage and the old 
complicated techniques involving 100° 
can be discarded, and equations used sim- 
ply and effectively. 

Formulas, equations, and graphs, their 
learning being then spread over three 
grades instead of being concentrated in 


ninth grade algebra, are not only shown to 
be more useful, but are also more com- 
pletely mastered. What does it profit a boy 
if he pass all his mathematics, but fails to 
understand it well enough to use it intelli- 
gently? The objective of mathematics in 
the secondary school is to equip the child 
with such mathematical tools that he may 
be able to solve the quantitative problems 
which he meets or may commonly meet in 
life. For him to be able to use these three 
tools effectively; for him to be able to 
think in terms of numbers and letters, 
formulas and graphs; for him to see rela- 
tionships and to know how one quantity 
determines or is determined by one or 
more others, he should have complete mas- 
tery of these tools and perfect understand- 
ing of their use and meaning. To insure 
this mastery of fundamentals, an intelli- 
gent and comprehensive testing program 
is indispensible. 

The third idea to be presented is the 
wholesome change in tests and testing. 
While standardized tests have done much 
to clarify our thinking about objectives 
and educational achievements, they have 
also done much harm. One early test in 
algebra has done more harm to algebra 
and to algebra teaching than can be reme- 
died by years of tireless effort. Today it 
should be almost considered a disgrace for 
a teacher if her class excels on this test. It 
is a meaningless collection of useless ma- 
terial, one of the aftermaths of the mad 
desire to standardize education, to com- 
pare teachers as you might plumbers or 
piece workers in a factory. 

The use of tests for diagnosis of pupil 
achievement and of pupil needs must in- 
creasingly become their chief function. 
Of what real consequence is it to the 
teacher to know through the use of some 
test that his class is better or poorer than 
another, or even that it is above or below 
the norm, the level of mediocrity? Of what 
value is it to the student to know that he 
is above or below the norm on a test unless 
that test is a reliable measure of the at- 
tainment of certain desirable objectives? 
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In other words, diagnostic tests, rather 
than survey tests, are fundamental. After 
a test has been given the results should 
reveal the abilities which the child has de- 
veloped satisfactorily and also those which 
he has failed to develop. If the abilities 
measured are significant, the teacher is not 
through until the child has performed sat- 
isfactorily on all the problems of the test. 
Diagnostic tests may often be teacher 
made, they place little stress on time lim- 
its, in fact, are often without time limits, 
but most important of all they measure 
reliably the attainment of certain specific 
objectives. 

This change in emphasis in testing from 
the survey test to the greater use of the 
diagnostic test, is illustrated in some of the 
comprehensive testing programs devel- 
oped in various states. Over half of the 
states have some sort of a state testing 
program. Some like Kansas and Ohio em- 
phasize greatly diagnosis of achievement. 
The Ohio testing program has five out- 
standing types of tests. The General Schol- 
arship Test for High-School Seniors is 
available for the upper third of each high 
school senior class in March. The Eighth- 
Year Test is given to all eighth graders in 
April. The District-State Scholarship Con- 
test in May, to which each school may 
send two representatives for each of 15 
subjects, provides competition for team 
and individual honors in district and state. 
These three tests are essentially not diag- 
nostic, they are competitive, comprehen- 
sive, achievement tests given at the end of 
the year. In the last six years over 250,000 
of these tests have been used. The fourth 
feature of the Ohio program in the last six 
years has provided nearly five million 
tests. This is the Every-Pupil Test given 


in December and April each year and is 
available for every pupil of every class- 
room in Ohio. Large diagnostic charts are 
provided which help to reveal the strengths 
and weaknesses of an individual and of a 
class. The test is diagnostic with respect to 
major objectives and is given early enough 
in each semester so that remedial work 
may be carried on to insure mastery of the 
fundamentals by every pupil. Not. all 
teachers use these results intelligently yet 
the popularity of the program and its wide 
use even during depression years, indicates 
the universality of its appeal. 

The fifth feature of the Ohio program is 
but a year old. It-is available for high- 
school seniors at the beginning of either 
semester and consists of a battery of diag- 
nostic tests in Inglish Usage, Reading, 
and Mathematics, covering the most useful 
minimum in these fields. Its purpose is to 
discover outstanding weaknesses of sen- 
iors before it is too late to remedy them 
and to provide opportunity and material 
for removing those deficiencies. 

This paper has attempted to present 
and to defend three trends in mathemat- 
ics teaching which improve mathematics 
learning. 


1. Meaningful teaching 

2. Clear objectives with useful subject 
matter 

3. Diagnostic testing. 


These three trends tend to insure to 
children an opportunity to develop the 
ability to think clearly on quantitative 
problems, to develop the ability to use the 
powerful tools of mathematies to facilitate 
this thinking, and through diagnostic tests 
to be informed concerning their mastery 
of fundamental abilities. 





Mathematics in Science 


THE FACT is that science was undertaken as an intellectual adventure: it was an at- 
tempt to find out how far nature could be described in mathematical terms.—J. W. N. 


SULLIVAN. 
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Sex Differences in Secondary School Mathematics 


By Haru R. Dovaiass 


Professor of Secondary Education 


University of Minnesota 


IN CONNECTION with a committee report 
for the American Educational Research 
Association the author had occasion to 
search for and abstract the investigations 
reporting data relative to the respective 
achievements of boys and girls in high 
school mathematics. More studies were 
located than are reported here. Some of 
them were of doubtful reliability and a 
few were not available. 

The investigations seem to indicate that 
boys apparently reach higher levels of 
achievement in mathematics than girls of 
the same grade, age, and mental ability. 
Outstanding pioneer studies were those 
by Thorndike (1914) and Minnick (1915). 
Thorndike gave four problems in arith- 
metie to approximately 4,500 pupils in 
grades 6, 7, 8 and 9 in Massachusetts 
schools, and reported that 60°, of the 
boys exceeded the median score of the 
girls. No data relative to the respective 
averages of intelligence or age of the two 
sexes were reported. Minnick compared 
the marks of 150 boys and 248 girls made 
in the four years at Bloomington, Indiana, 
High School. The boys received slightly 
higher marks in mathematics, though they 
received a slightly larger percentage of 
failing marks. Girls were found to make 
higher marks than boys in other subjects. 

Stokes (1931) reported that, of two 
classes in algebra in the University of 
Minnesota High School, no significant 
difference was found between the sexes 
as to sustained application during the 
recitation periods as measured by the 
Morrison device for measuring atten- 
tion, an observer being assigned to each 
pupil. 

Butler (1932) found among 1,377 pupils 
in grades 7, 8 and 9 in nine schools differ- 
ing in size and type of organization, that 
boys surpassed girls slightly in their 


mastery of mathematical 
judged by Schorling’s test of mathemati- 
cal concepts. 

Webb (1927) compared the achieve- 
ment on the Webb Geometry Tests of 
349 girls and 410 boys in five large high 
schools in or near Los Angeles, California 
—and two sex groups being chosen so as 


concepts as 


to be of equivalent average I.Q. based 
upon the Terman Group Test of Mental 
Ability. Apparently no differences were 
observed between conditions of instrue- 
tion or teaching. Boys were found superior 
to girls by amounts clearly not attribut- 
able to chance (3.3 to 3.9 times 38.D. of 
difference). The difference is most marked 
at lower levels of mental age, girls of the 
mental age of 18.6 and more being slightly 
superior to boys of the same age. Girls 
were found to be more variable in their 
achievement than boys. 

Employing practically the same _ pro- 
cedure as Webb, Foran and O’Hara found 
that 486 boys in the Catholie high schools 
of an eastern city made greater progress 
than 501 girls of equal intelligence as 
measured by the Terman Group Test of 
Mental Ability. On four parts of the 
Webb Geometry Test the differences favor- 
ing the boys were easily statistically relia- 
ble and on the other, the difference was 1.36 
times as great as the standard error of the 
difference. The superiority of the boys 
was found at all levels of intelligence. 
The scores of the girls represented a 
greater variability than those of the boys. 

Haney (1934) found, as indicated by 
scores on the Hotz First Year Algebra 
Seales, that, boys when matched with 
girls on the basis of I.Q., boys excelled 
girls, the differences being particularly 
significant in scores on the sections on 
graphs and problems. When matched on 
the basis of Oreleans Algebra Prognosis 
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Test Scores the same trends but of lesser 
degree were found. 

These results agree with those reported 
by Touton (1924) but not with those by 
Perry (1925). Touton reported from a 
study of the achievement of 2,800 New 
York City high school pupils on a test 
involving “original’’ proofs that the me- 
dian score of the boys was higher than 
that of the girls, that they made more 
perfect scores, and that, in general, boys 
were less variable than girls. Perry re- 
ported that girls in her study reached a 
higher degree of achievement in the solu- 
tion of exercises in geometry. 

Madsen (1915) reported the average 
1.Q. (Army Alpha) of boys failing in 
algebra in Omaha high schools as 111 as 
compared to 99 for girls, suggesting supe- 
rior achievement by girls of the same I1.Q. 

Eells and Fox (1932) also found boys 
superior to girls in achievement in high 
school mathematics among 6,000 first 
year students in California Junior Col- 
leges. While boys made slightly superior 
scores on the American Council on Kdu- 
cation Psychological Examination (138.0 
to 136.8), they made greatly superior 
scores on the mathematics section of the 
Iowa High School Contest Examination 
(34.74 to 25.20) a difference of 9.54 + 0.23. 
When groups of boys and girls, equalized 
as to age and high school preparation, 
were selected for study there was still a 
distinct and significant superiority by 
boys. An analysis of 100 papers chosen at 
random indicated that boys attempted 
more problems, i.e. worked faster than the 
girls. 

In general, then it must be concluded 


that in spite of the fact that girls usually 
make higher average marks in school and 
furnish a low percentage of failures in 
mathematics, boys make better scores on 
mathematies tests than do girls of the 
same grade. 
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Algebra 


WE ay always depend upon it that algebra which cannot be translated into good 


English and sound common sense is bad algebra.—W. K. CLiFrorp. 
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From Interest to Interest 


By M. WEINER 
New Utrecht High School, Brooklyn, N. Y. 


Ir is common knowledge that very few 
students find great interest in a subject 
that is presented mechanically and which 
shows no immediate practical value to the 
student. Students of education know, too, 
that mathematies though full of philo- 
sophical implications, cultural possibilities, 
logical development, dynamic content, 
and with numerous practical applications, 
is the “butt” of attack by many people 
and is slowly being relegated to the scrap 
heap, as were Latin and Greek. With this 
situation staring me in the face for many 
years, I finally made an honest attempt 
through one of my students to develop a 
greater interest in the subject, and thus 
to inculeate a higher desire to understand 
the subject better. 

In teaching a class in intermediate 
algebra, I noticed that ‘“‘Dave,” a stu- 
dent, always had the answer before any- 
body else, and in facet before I had a 
chance to do the work myself. Whenever 
“honor work” was given, he always did 
the examples, and he was always ac- 
curate. As he was leaving the class one 
day, I asked him whether he had known 
those examples, because his responses 
were exact and immediate. He 
answered that he did most of the calcula- 
tions mentally, writing down only a few 
essentials. A further conversation revealed 
the information that he did no other 
mathematies than the regular class assign- 
ment and that he had no special interest 
in the subject. 

One afternoon, when he came to my 
office, I gave him a book entitled, ‘‘ Mathe- 
matical Wrinkles” by 8. I. Jones. This 
book is full of interesting problems, such 
as the “spider and fly” problem and the 
“cow” problem, which follow. 


sO SO 


THE SpriIpER AND FLY PROBLEM 


A room is 30 feet long, 12 feet wide, and 12 
feet high. On the middle line of the smaller side 
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wall and one foot from the ceiling is a spider. 
On the middle line of the opposite wall and 11 
feet from the ceiling is a fly. The fly being 
paralyzed by fear remains still until the spider 
catches it by crawling the shortest route. How 
far did the spider crawl? 


Tue Cow PROBLEM 
A cow is tethered to the corner of a barn 2! 
feet square, by a rope 100 feet long. How many 
square feet can she graze? 

The first problem is best solved by con- 
structing a rectangular prism and showing 
that the spider traveled the shortest dis- 
tance, which is a straight line. 
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Since the cow problem is rather in- 
volved algebraically and its solution is 


rather long, it is not necessary to present 
it here. 

I should also mention that Dave came 
across the ‘Four Color Map Problem,” 
in which four colors are needed with which 
to color a map of a country, divided into 
districts, in such a way that no contigu- 
ous districts shall be of the same color. 

The effect of these and other problems 
was to create in him a desire to do other 
work in mathematics. The first problem 
led him to study the elementary notions 
of maxima and minima as found in the 
calculus. The second problem whetted his 
appetite to study modern geometry, and 
the third took him into map-making. 
After awhile he became interested in 
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getting not a mere solution, but a neater 
solution of the problem. I then furnished 
him with Jones’ ‘‘Mathematical Nuts,” 
and Ball’s ‘Mathematical Recreations 
and Essays,’ and finally with Hall and 
Knight’s ‘‘Higher Algebra.” 

As his interest in solving mathematical 
problems grew, he observed that he had 
to know more mathematics. Thus he 
soon plunged into the study of such topics 
as probability, statistics, summation of 
series, and other topies suitable for gradu- 
ate study. He soon developed an unusual 
skill which was noticeable to every one in 
the class. In case a difficult problem was 
assigned or discussed, one could hear 
many of the students say, ‘Can Dave do 
it?” As the term progressed, many stu- 
dents brought problems from magazines 
and newspapers to the class. These prob- 
lems were referred to the “oracle,” and 
he justified their faith by giving them the 
right solution to each problem in a very 
short time. 

Many other students of the school soon 
learned of this boy, and they soon came 
to him with their troubles. Realizing his 
value to the school I procured a room for 
him to use in the afternoons, so that he 
could meet the other students and dis- 
cuss with them the problems which in- 
terested them. Very soon this interest 
grew into the formation of a club and 
finally algebra teams were organized, 
with a captain for each team. Matches 
were arranged, and the best team, and the 
highest scorers received prizes. 

In New York City there is an Inter- 
scholastic Algebra League, to which sev- 
eral high schools belong. This league holds 
five contests each term in several centers. 
Each school member has the privilege of 
sending a team of five students to these 
contests. The students, with Dave as 
their captain, applied for membership in 
the league and were accepted. It was 
Dave’s business to train a team of five 
students for these contests, which he did, 
after several preliminary elimination con- 
tests. 


It may be interesting here to describe 
how an Interscholastic League Contest is 
conducted. At the beginning of each term 
representatives from each school meet in a 
centrally located school to arrange for 
the meeting places. The contests are usu- 
ally arranged for a Friday at 4 o’clock, 
and two schools compete in one center; so 
there may be five or six or more centers. 
Kach center receives by mail a copy of 
the test and the same instructions for 
conducting the contest. The results are 
sent to a school of the person who has 
been designated to act as secretary and 
to receive all appeals. During the contest, 
the five boys of school A are seated in 
one row and the five boys of school B are 
seated in an alternate row. At the ap- 
pointed time, the teacher who is officially 
in charge of the team, opens the envelope 
containing the questions, which were re- 
ceived the preceding day. The questions 
are written on the blackboard one at a 
time. A time allowance of two or three 
minutes is specified for each example. As 
soon as the question is written on the 
blackboard, it is read by a pupil who is 
not a contestant, so that the teacher may 
check on the correct writing of the ex- 
ample. A tap is given as a signal to work. 
After the designated two or three minutes, 
a double tap is given, which is the signal 
to stop. Since the answers had been sup- 
plied with the questions, the problems are 
marked then and there. The problems of 
team A are marked by students of school 
B, not members of the competing team, 
and vice versa. 

The papers are then collected and pro- 
tests of the correction of the answers are 
entertained. In the contests, the partici- 
pants need not show any written work 
since only the answer counts. A point is 
given for every correct answer. At the 
end of the season, the team which scores 
the highest number of points gets a 
trophy. Prizes are awarded to the teams 
holding second and third places. There are 
prizes, too, for individual high scorers. 

During the first term, our school ranked 
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about seventh in the city, and Dave was 
the third highest scorer in the city. This 
was a great accomplishment and the local 
paper and school paper gave the boys a 
wonderful “write-up.” From a squad of 
twelve, they grew to a group of twenty- 
five. Each boy was supplied with the 
problem books and copies of questions of 
previous contests. The boys met during 
their free periods in school, and after 
school hours for additional practice. The 
competition was keen and the interest was 
genuine. The captain would always have 
for discussion ten or twelve new problems 
which he would dig up from the different 
mathematics books. These problems had 
to be solved not only correctly, but 
quickly, neatly, and elegantly. This re- 
quired a great insight into the subject 
which brought the students under the in- 
fluence of the romance of the subject. 
The following term our team ranked 
third, and Dave was the second highest 
scorer in the city. His reputation was now 
well established. In the meantime, he had 
completely worked through Hall and 
Knight’s “Higher Algebra’ and the 
“Mathematical Wrinkles’ by Jones. He 
had acquired such an unusual skill that 
he was able to give the answers to almost 
any problem without doing any work on 
the paper. By this time he was an upper 
senior and was determined to get the 
medal for the highest scorer in the city. 
His skill was now most unusual, for he 
was now acquainted with all types of 
problems, and had developed neat solu- 
tions for them. Now even many teachers 
would bring problems to him, but he 
would give them all the solution in a flash. 
I may also add that through this skill he 
came in contact with people who were 
skilled checker players. Although in the 
beginning he made a poor showing, he 
would not suffer defeat and after two or 
three months, he became the best checker 
player in school. At Coney Island, he often 
attracted a crowd when he would defeat 
the professional players. He soon de- 
veloped other related interests in life, 


mastering them in the same manner. 

Mention is made of his interest in 
checkers to show that in related fields, 
superiority in one could lead to superi- 
ority in another if the proper method and 
emotional attitude are used. 

Returning to the matter of interest in 
problem solving in the Interscholastic 
Algebra League, through Dave’s interest 
many students developed a similar inter- 
est, and many meetings were arranged by 
them. There is no doubt that they all 
benefited much socially as well as mathe- 
matically. 

During the first two contests our cap- 
tain scored five points in each, and that 
put him in the lead as an individual scorer. 
In the third contest, which was held in 
our school, the team of the other school 
was accompanied by twenty additional 
members. The room in which the contest 
was held was crowded and all eyes were 
glued on “Dave.” The ‘miracle’? man 
was now being observed by the boys of the 
other school for he had an unknown power. 

As soon as the first example was written 
on the blackboard, he took his pencil and 
with little computation wrote his answer 
on the paper. He did practically the same 
for all the five. In every case, the answers 
were accurate in every detail. After the 
contest was over to my great surprise, I 
was approached by the teacher who super- 
vised the other team. She told me that 
her boys had evidence to prove that our 
captain knew the questions beforehand. 
Their evidence was based on the fact 
that five pupils who had been appointed 
to watch him had noticed that he had not 
done any figuring but had written the 
answers in about one-half the time. I im- 
mediately told Dave that he was accused 
of knowing the questions in advance. He 
admitted that he had come across one or 
two of them in his study, but was ready 
to accept the challenge with any student 
if there was any doubt of his skill. He 
even added that he was ready to chal- 
lenge the teacher who made the accusa- 
tion, offering to do twice as many ex- 
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amples as she in a specified time. This 
challenge was not accepted, but a commit- 
tee of students was sent to our school to 
investigate the boy. The principal, the 
head of a department, Dave, and the com- 
mittee met in the library. An algebra 
book was taken from the shelf at random, 
and one of the members of the committee 
opened to a page, and asked Dave to give 
him the answer. In a flash the answer 
was forthcoming. This procedure was re- 
peated for several examples. It 
dawned upon all of us that Dave had de- 
veloped such a skill through his deep in- 
terest in the subject that these examples 
were mere trifles. The committee left per- 
fectly satisfied that the accusation was un- 
founded, and apologized for their conduct. 

In the remaining contests, he distin- 
guished himself also, and was finally de- 
clared the highest scorer in the city, and 
the winner of the gold medal. 

That interest remained with him 
through his college years, and he won 
many prizes in college. His interest led him 
to higher studies than mere college work. 
Mathematical concepts, the theory of the 
complex variable, modern geometry, and 
the Einstein Theory, all became part of 
his life. 


soon 


Did this interest lead him to anything 
practical in life? 

We now see Dave as a college graduate, 
taking graduate courses in mathematics. 
He has a desire to help the younger gen- 
eration take the same interest as he has 
had for a number of years. It was nat- 
ural for him to seek a 
teacher of mathematics. Through deserved 
recommendations he obtained a position 
in a small town high school, but due to the 
local environment, he did not find his 
work as interesting as he had anticipated 
it. His interest in the subject grows, how- 
ever, and in the meantime he has taken 
the examination to teach mathematics in 
the New York City high schools. He re- 
ceived the highest mark on this test and 
stands first on the list! 

He is now looking forward to an ap- 
pointment in the very high school in 
which he developed his skill. 

Thus the interest in his youth was 
carried into adulthood, gave him great 
pleasure, filled his leisure time and has 
become a means whereby he will make a 
livelihood. His interest has become a prac- 
tical achievement in his life. 

To what dizzy heights he will attain, 
only the future knows! 


position as a 








PLAYS 


Back numbers of The Mathematics Teacher 
containing the following plays may be had 
from the office of The Mathematics 
Teacher, 525 West 120th Street, New York. 


A Problem Play. Dena Cohen. 

Alice in Dozenland. Wilhelmina Pitcher. 

An Idea That Paid. Florence Miller 
Brooks. 

Mathematical Nightmare. Josephine Sker- 
rett. 

Mathesis. Ella Brownell. 

The Eternal Triangle. Gerald Raftery. 

The Mathematics Club Meets. Wilimina 
Everett Pitcher. 

The Case of “Matthews Mattix.” Alice K. 
Smith. 

More Than One Mystery. Celia Russell. 


Price: 25¢ each. 











Numbers and Numerals 
A Story Book for Young and Old 
Contents by Chapters 


Learning to Count. 

Naming the Numbers. 

From Numbers to Numerals. 
From Numerals to Computation. 
Fractions. 

Story of a few Arithmetic Words. 
Mystery of Numbers. 

The above monograph which will 
be the first of a series to be published 
soon by THE MATHEMATICS TEACHER 
will be sent postpaid to all subscrib- 
ers whose subscriptions are paid up 
to November 1, 1936. The book will 
be sent postpaid to others at 25c each. 
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A High School Course in Statistical Methods 


By Eugenie C. Hause 
James Monroe High School, The Bronx, N.Y. 


WHEN we speak of a course in statistics 
one usually thinks of a graduate course in 
some college and in the non-mathematical 
person it may even provoke a feeling of 
awe. Can such a course be given to second- 
ary school pupils? The experiment was 
tried out at the James Monroe High 
School, New York City. 

Twenty-four boys and girls were en- 
rolled in the course and the registration 
would have been larger had it not been for 
the fact that some of the colleges to which 
most of the pupils of this school go after 
graduation, do not yet wish to accept a 
work in statistics in lieu of 
trigonometry or advanced algebra as a col- 


semester’s 


the com- 
ments of the pupils who took the course 
indicate that they derived a real benefit 
and enjoyment from it because here they 
could see a meaningful application of their 
mathematics. 

The prerequisite for entering this course 
was the successful completion of inter- 
mediate algebra because a certain amount 
of previous mathematical training and a 
certain degree of maturity were deemed 
essential to the understanding of the work. 

The course started out with a test in 
arithmetic and algebra for the purpose of 
prognosticating ability to do statistical 
work. This was used later as a motivation 
for teaching correlation. As far as possible 
the material used in class was drawn from 
their own data or from data supplied by 
the social studies, biology and health edu- 
cation. Extra-curricular activities fur- 
nished some interesting data, as did such 
items as the ten-year progress of the 
school. 


lege entrance unit. However, 


Pupils were led to realize that statisties 
is a form of logie, for it rests upon the 
formulation and drawing of conclusions 
from premises obtained from numerical 
data. Measurement as such consists in the 


act of the mind which expresses the ratio 
of two essential things, an unmeasured or 
undefined being and a unit of measure. 
Significance of numbers, work with ap- 
proximations and the difference between 
objective and subjective units of measure 
made the pupils aware of the different 
types of judgments necessary. Clear think- 
ing then becomes essential to the mastery 
of statistics. This course presented a fine 
opportunity for scientifie thinking, for the 
pupils soon learned that it was necessary 
to get at the foundation of a problem and 
to analyze it in order to understand it in all 
its bearings. They were cautioned against 
the erroneous belief that statistics could 
prove anything one wished it to prove. 

As a preliminary step to the interpreta- 
tional side it was necessary to develop cer- 
tain techniques for handling data. Meas- 
ures of central tendency for grouped and 
ungrouped data were discussed and caleu- 
lated, with the mathematical derivations 
worked out wherever possible. 

Here was a good opportunity to show 
the similarity of the word Median in a dis- 
tribution of scores and the median of a tri- 
angle. The mean was illustrated as the 
center of gravity or as the fulerum of a 
see-saw, hence the term ‘‘moment-sys- 
tem.’”’ A study of the percentile system 
afforded them an opportunity to study 
their own rankings. 

Measures of variability were discussed 
and a unit on significant figures was 
taught to give the pupils a feeling for the 
appropriateness and reasonableness of an 
answer. Much time was spent on graph 
work which produced some very fine re- 
sults in the form of models for exhibition. 
Especially fine work was done with the 
normal curve and for those members of 
the class who had had advanced algebra, 
there was the additional excursion into the 
calculus and the theory of probability. 
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Perhaps one of the most interesting 
topics to the students was the theory of 
sampling and the statistical inferences 
which they could draw from their data. 
If nothing else, at least they learned the 
important lesson of suspended judgment 
and that one cannot draw a conclusion 
about an individual from data of a group 
nor can one generalize from a sample to a 
larger group unless careful consideration is 
first given to the data. 

The course concluded with a study of 
correlation and regression lines as an ap- 
plication of functionality, an important 
concept in mathematics. This topic was 
developed by first taking rank correlation 
pictorially so that the pupils got the no- 
tion of perfect positive and negative and 
zero correlation from the position of the 
ranks in the two distributions. The length 


of the problems was limited inasmuch as 
‘calculating machines were not available, 
but enough of the theory was presented to 
have the pupils understand the signifi- 
cance of correlation and the predictive use 
of a regression line, which made a fine il- 
lustration of the linear function. 
The writer feels that such a 
ought to become a unit in every high 
school wherever possible. It is, however, 
essential that it remain in the mathemat- 
ics department and not be entrusted to the 
social studies or commercial departments, 
for the mathematical foundations are 
requisite to a real understanding of statis- 
ties. This implies that our mathematics 
teachers must be adequately prepared to 
venture upon this new field which may 


course 


lead to a more open-minded attitude if 
there is any transfer at all. Are we prepared? 
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@ THE ART OF TEACHING @ 


A NEW DEPARTMENT 





Some Interesting Detours in Algebra 
By James B. Spracur, Bernards High School, Bernardsville, N. J. 


Wuy TEACH algebra? For years educa- 
tors. have been trying to formulate a satis- 
factory answer to this question. Hun- 
dreds of aims have been proposed; some 
definite, worthy and _ specific, 
vague, unjustifiable and remote. 

Shall we teach subject matter or pupils? 
Regarding this point also, there are many 
different opinions. College entrance re- 


others 


quirements and state examinations have 
tended to place the emphasis on subject 
matter; prominent educators have in- 
sisted that the pupil is all important. Is it 
necessary for teachers of mathematics to 
choose one at the expense of the other? 
Shall we not rather make a serious at- 
tempt to teach the pupil by means of the 
subject matter? Let us teach algebra as a 
mode of thought, the basis of science and 
engineering, a, means of understanding 
every day facts, a device for building 
character 

Can this be done if we adhere strictly 
to the traditional material found ‘in the 
average textbook? Unfortunately, no. 
While it is true that a remarkable ad- 
vance has been made during the last five 
years, nevertheless authors of textbooks 
have been reluctant to make any radical 
changes. This fact, however, need not be 
a handicap to the alert teacher who is not 
afraid to detour from the travelled high- 
way when the occasion appears to war- 
rant such a course. Let us consider some 
specific examples of such detours in the 
hope that the few described in this article 
will suggest many others. 

There is one unifying idea that tends to 


integrate closely all branches of mathe- 


matics, the function concept. A good 
place to introduce this is at the beginning 
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of the study of formulas. The Syllabus in 
Ninth Year Algebra for the State of New 
Jersey proposed a minimum list of for- 
mulas to be memorized. It includes for- 
mulas for gain and loss, interest, distance, 
and the traditional perimeter and area 
formulas. I would add to this list the 
formula for the distance in which it is 
possible to stop an automobile when the 
brakes are applied. Here is safety educa- 
tion in a form which appeals to youngsters 
who are looking forward to the golden 
time when they will be able to function as 
family chauffeurs. 

How should this particular formula be 
introduced? Should it be merely stated 
and explained by the teacher to be im- 
mediately applied to the solution of nu- 
merous problems? In the words of a once 
popular song ‘“‘No, No, A Thousand Times 
No.” Here is a place to detour. 

At the beginning of a class period the 
teacher might ask the question: “If you 
were driving an automobile at a speed of 
forty miles per hour and suddenly saw a 
tree across the road approximately 75 feet 
ahead, would you be able to stop in time 
if you applied the brakes at once?’ Ten to 
one would be a safe wager that this ques- 
tion will serve to open a discussion that 
will last for the entire class period. It 
may lead far afield—to a consideration of 
the use of tire chains, danger of skidding, 
safety glass or a dozen other topics, but 
but what of it? The skillful teacher can 
keep the discussion within reasonable 
bounds. After all the ideas that time per- 
mits have been expressed, assign specific 
information to be brought to class the 
following day. Mathematics? No. Educa- 
tion? Emphatically yes. 
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The next day most pupils will have 
more or less information in one form or 
another. Some will have tables of statis- 
tics, one or two may have a formula, 
others will report failure to obtain specific 
information but will have ideas of their 
own, someone may even have a chart pub- 
lished by a manufacturer of brake lining 
which can be displayed on the bulletin 
board. Eventually the correct formula is 
derived: S = V?/18. Next, the pupils learn 
to use the formula for finding S when V 
is assigned different values proposed by 
members of the class. Then a graph is 
made to enable the immediate reading of 
the distance for any given rate of speed. 

This same formula serves admirably to 
introduce rate of retardation as an illus- 
tration of the negative number. And 
speaking of negative numbers, another 
detour is indicated early in the study of 
this unit when pupils are asked to bring 
to class clippings from the financial page 
of a daily newspaper illustrating the use of 
positive and negative numbers in stock 
quotations. A discussion of these quota- 
tions invariably leads to the question of 
safe investments which can be used as a 
means of motivating a review and further 
study of the interest formula. 

In my own ninth grade algebra class 
this year a detour was clearly apparent 
during the study of statistical graphs. 
Since Election Day was near at hand, the 
pupils had been assigned the making of a 
bar graph of the 1932 elections. This 
naturally led to a discussion of the rela- 
tive merits of the various presidential 
candidates. Some pupils were strong sup- 
porters of one candidate or another. When 
asked why, a few replied with surpris- 
ingly sound reasons. Inevitably the ques- 
tion arose as to whether it is safe to be- 
lieve the statements of campaign speak- 
ers. It was finally agreed that it is unwise 
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to believe the unsupported statement of 
any politician. What authorities then 
should be offered as proof of these state- 
ments? Reliable mathematical statistics. 
In what form are statistics readily under- 
stood? In the form of graphs. The next 
assignment was to bring into class at 
least one graph illustrating the trend of 
business conditions, be prepared to inter- 
pret it and test the statements of partisan 
politicians concerning business in the light 
of what it shows. 

The net results of this discussion and 
assignment were an improved under- 
standing of graphs and their value, an in- 
creased interest in present day business 
trends, a growth in the ability to dis- 
tinguish between truth and falsehood, a 
keener appreciation of the value of mathe- 
matics to the citizens of a democracy. 

“To-day, a person would sadly feel his 
ignorance, or her ignorance, if he or she 
had to look with lacklustre eyes upon a 
simple formula such as may be found in 
Popular Mechanics, Motor, The Scientific 
American, an everyday article on as- 
tronomy, a boy’s manual on the airplane, 
or any one of hundreds of articles in our 
popular encyclopedias. These needs come 
not only within the purview of the boy; 
they are even more apparent in the case 
of the girl, she who is to have the direction 
of the education of the generation next 
to come upon the stage of action. Each 
must know the shorthand of the formula, 
and the meaning of a simple graph, of 
a simple equation, and of a negative num- 
ber, or else must feel the stigma of igno- 
rance of the common things that the 
educated world talks about and reads 
about.’”! 

Watch for detours! 

1 David Eugene Smith. Mathematics in the 


Training for Citizenship, Teachers 
Record, May, 1917, Vol. XVIII, No. 3. 
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The Place of Mathematics in Secondary Education 


INASMUCH as we are all interested in the 
general problem of what should constitute 
general education for the masses and in 
the particular problem of what part 
mathematies should play in that educa- 
tion, it is of great importance that the 
National Council of Teachers of Mathe- 
maties take a prominent interest in the 
deliberations and reports of various groups 
throughout the country who have been 
studying such problems. The social studies 
commission, for example, has spent an 
enormous amount of time and money in 
getting out a large number of reports. 
The College Entrance Examination Board 
has been reorganizing its requirements. A 


new study is just being inaugurated in 
connection with education in New York 
State under the Regents’ system. We have 
our own Joint Commission of the Mathe- 
maties Association of America and the 
National Council of Teachers of Mathe- 
maties on “The Place of Mathematies in 
Secondary Education.’”’ This Commission 
will have to study the above problems, but 
their report will be more complete and 
helpful if they have had the support and 
advice of an alert membership of the two 
large groups which they represent. It is 
to be hoped, therefore, that all teachers of 
mathematies will follow the work of this 
Commission. 


The Proposed National Arithmetic Committee 


“National 
Arithmetic.””. The only 
drawback at the present time is the lack 
of the funds necessary to carry on the work 
of such a committee adequately. If the 
money cannot be obtained in any other 
way, it would be a great idea for the Na- 
tional Council of Teachers of Mathematics 
to give financial support to such a com- 
mittee. No reorganization of mathematics 


THE stage is now set for a 


Committee on 


in the secondary school that fails to con- 
sider the reorganization of elementary 
arithmetic as well can be satisfactory. Mr. 
Thiele is arranging one session of the com- 
ing Chicago meeting where the problem of 
the teaching of arithmetic will be dis- 
cussed. Perhaps some time can be given 
to the larger question of the work of the 
new Committee. All interested teachers 
should attend this meeting. 


The Function of the National Council of Teachers of Mathematics as 
a Leader in Mathematical Education 


WHILE various local, state, and national 
organizations are concerning themselves 
with the setting up of objectives, new 
courses of study, and the construction of 
testing programs, the National Council of 
Teachers of Mathematics has been con- 
tent to follow such work rather than lead. 
Why should not we take the lead in or- 
ganizing a national syllabus in mathemat- 
ies together with the construction of a 
valid, objective, and reliable evaluation 
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program that will set the style for mathe- 
matics instruction in the schools. The 
answer probably lies in the fact that no 
one wishes to take the responsibility that 
such a task would involve. However, the 
gain from such a movement would be in- 
valuable and the work would not involve 
a large outlay of time or money from any 
one person. “Where there is no vision the 
people perish.’”?’ Can we not discuss this 
matter at the Chicago meeting? 
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IN OTHER PERIODICALS ¢@ 





By NatTuHan LAZAR 
Alexander Hamilton High School, Brooklyn, New York 


Algebra and Geometry 


1. Bates, Ralph. Time allotment for ninth and 
tenth year mathematics. School Science and 
Mathematics. 36: 859-62. November 1936. 
“A definite teaching procedure should pro- 

vide for exploration, assignment, discussion, 
drill, recitation, testing, review and routine. 
Although these require different treatment in 
the class room, they may be divided into three 
groups for time allotment, each group on the 
average consuming an equal amount of time. 
Exploration and assignment make up the prep- 
aration group; discussion and the recitation, 
the contemplation group; and drill, review and 
testing the fixation group.”’ 

The development that follows the above 
foreword, shows keen insight into the problems 
of the pupil and teacher. Many experienced 
teachers will disagree, however, with the recom- 
mendation that the last third of the class period 
should be devoted to the preparation group. 


2. Durrell, C. V. The teaching of loci in the ele- 
mentary geometry course to school certificate 
stage. The Mathematical Gazette (England). 
20: 233-48. October 1936. 

The author gives a detailed account of a 
procedure that he found to be of interest to 
students who are beginning the study of locus. 
He also presents a few interesting ‘‘freak’’ loci 
such as the following: 


(a) Given two intersecting lines. Find the 
locus of a particle that moves so that it 
is always 1” from one line and never less 
than 1” from the other. 

(b) Repeat above with three lines intersect- 

ing in three points. 

A particle moves along a given straight 

line and is always more than 1” from 

the nearest point of the circumference 
of a circle. 

Given two points 5 cm. apart, a particle 

moves so that it is always 4 cm. from 

one point and never less than 4 cm. from 
the other. 


The usual remarks are made about the need 
for a proof of the theorem and its converse for 
the establishing of a locus. Strangely enough no 
mention is made of the fact that, since the oppo- 
site of a theorem is equivalent to its converse 


(ce) 


(d) 


and the contrapositive of the original theorem 
is equivalent to it, there are at least four ways of 
proving a locus. 
In conclusion, three diagrams are presented 
of simple mechanisms for the tracing of loci. 
The discussion that followed the reading of 
the above paper is also reported. 


3. Kempner, A. J. On triangle constructions. 

The American Mathematical Monthly. 

43: 483-85. October 1936. 

In the classical problems dealing with the 
construction of a triangle, three given independ- 
ent data—lengths, angles, areas—are generally 
sufficient for its determination. When points 
are given—one of the vertices of the triangle, the 
the 
problem becomes more complicated and de- 
mands different criteria for constructibility. 
Some of the criteria are pointed out, and a bird’s 
eye view is given of the possibilities of investi- 
gating the problem. 


centroid, the foot of a perpendicular, ete. 


4. Morris, Richard. Some products and ratios— 

a recreation. School Science and Mathemat- 

ics. 36: 837-49. November 1936. 

A very interesting presentation of the ratios 
and products that are associated with the tri- 
angle and some of its notable points. Some of the 
theorems are quoted and their sources given, 
while others are proved in the text. The bibliog- 
raphy contains eight references. 


5. Thébault, V. On certain remarkable points 
connected with a triangle. The Mathematics 
Student (India). 4: 54-58. June 1936. 
More discoveries dealing with the simplest 

of geometric figures—the triangle. The article 
was translated from the original in French. 


Calculus 


1. Olds, Edwin G. Teaching the concept of di- 
rectional derivative. National Mathematics 
Magazine. 10: 268-75. April 1936. 

A detailed description of a lesson on an im- 
portant topic in the calculus. The procedure is 
informal in style, and includes questions to be 
directed to the students and diagrams to be put 
on the blackboard. 

To one who is sincerely concerned about the 
future of mathematics in the colleges of this 
country, the awakened interest on part of the 
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college teachers to the significance of their own 
teaching problems is an encouraging sign of ex- 
traordinary importance. Professcr Seidlin, the 
editor of the department in which the above 
article appeared, deserves congratulations for 
his efforts and evident success in beginning the 
breakdown of deep prejudices in high institu- 
tions. 


2. Parker, W. Vann. Integrating odd powers of 
secx. National Mathematics Magazine. 
10: 294-96. May 1936. 


In most texts on the calculus, very little is 
said about the integral of odd powers of sec x 
when the power is greater than three. The 
author presents explicit formulas for the integral 
of any odd power of sec 2 by which the integral 
may be written out at once. 


Miscellaneous 
1. Beito, Edwin A. A study of field work in 
mathematics in the high schools of Kansas. 
Bulletin of the 
Teachers of Mathematics. 
April 1936. pp. 6-7. 


Association of 
10, no. 4. 


Kansas 
vol. 


Report of a study made by the questionnaire 
method to determine to what extent field work 
is carried on in the high schools of Kansas. 

The conclusions are that “field work is very 
meager in the high schools of Kansas. The slide 
rule and the surveyor’s tape are the only instru- 
ments used to any considerable degree. Other 
instruments, found in 
seldom or never used.”’ The writer sees, however, 
“considerable encouragement in the fact that 
many schools have just obtained the instru- 
ments and intend to use them in the future.” 


several schools, were 


9 


2. Boyd, Rutherford. (a) In a laboratory of 
design. Scripta Mathematica. 4: 139. April 
1936. (b) Mathematical themes in ornament. 
4: 146. April 1936. 

The first item is a full page photograph of a 
room, decorated with many mathematical 
curves and models. The second item consists of 
two rectangles decorated with mathematical 
themes. They are a continuation of a series 
begun in an earlier issue of the same quarterly. 


3. Canine, Celia H. Revising the curriculum in 
mathematics in the Wichita schools. Bulletin 
of the Kansas Association of Teachers of 
Mathematics. vol. 10, no. 4. April 1936. 
pp. 4-5. 

A statement of the guiding principles under- 
lying the revision of curriculum in mathematics 
in the schools of Wichita. The names of the text 
books that were used at first in various sub- 
jects but were later discarded in favor of other 
books are mentioned; for obvious reasons they 
cannot be repeated here. 


4. Hart, Walter S. Discussion of common re- 
marks. Bulletin of the Kansas Association 

of Teachers of Mathematics. vol. 10, no. 4. 

April 1936. pp. 1-3. 

The author enumerates the following argu- 
ments, both favorable and unfavorable, that 
appear in many of the discussions on the value 
of the teaching of mathematics. 

1. ‘The utilitarian value of mathematics is 

questioned by its opponents and is offered 
as its chief value by many of its friends. 


2. “Remarks favoring some form of general 
or fused mathematics courses appear with 
the implication that sueh courses are the 
needed panacea, that they have had 
limited trial, and that there is stubborn 
opposition to them. 

3. ‘The statement is made frequently that 


pupils ‘can not get it,’ and that they can- 
not use ‘it’ when it is needed in science 
courses. ‘It’ usually refers to algebra. 

4. “Criticism is frequently made of the 
teacher’s preparation, particularly of the 
teacher’s preparation in subject matter. 
This latter comes especially from those 
interested in the academic field. Those 
who are interested in the field of educa- 
tion are just as likely to criticize the pro- 
fessional training of the teachers.”’ 


On each of the above remarks the author 
makes many penetrating comments and sharp 
retorts which, unfortunately, it is impossible to 
reproduce here. 


5. Kempner, A. J. Remarks on “unsolvable” 
problems. The American Mathematical 
Monthly. 43: 467-73. October 1936. 

The writer mentions some of the classical, 
unsolvable problems in mathematics, and 
points out that there are essentially different 
ways in which a problem may be ‘‘unsolvable.”’ 
The article is a valuable contribution to that 
fascinating field of knowledge where mathe- 
matics, logic and philosophy meet. 


6. Moles, E. Maude. Summary of address by 
Dr. J. C. Brown on Principal Causes of 
Failure among Mathematics Teachers. Bul- 
letin of the Kansas Association of Teachers 
of Mathematics. vol. 10, no. 4. April 1936. 
pp. 3-4. 

The five causes of failure among teachers of 
mathematics (and of other subjects) are: 


1. “Inability adequately to discipline. 
9 


2. “Lack of adequate industry. 
3. “Lack of adequate knowledge. 
4. “Teachers are too self satisfied. 
5. “Teachers are not keen enough to dis- 
tinguish between their own obligations 


and their rights.” 


. 
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7. O’Quinn, R. L. The gifted student. The 
National Mathematics Monthly. 10: 240. 
April 1936. 

A report of the advantages derived from the 
segregation of superior students into “honor 
sections” at Louisiana State University. 


8. Shattow, Emil E. Mathematical principles 
applied to mechanical drawing. School Sci- 
ence and Mathematics. 36: 890-96. Novem- 
ber 1936. 

“Tt is quite important in industrial mechani- 
cal drawing that when the three basic views of 
an object are drawn, they should be laid out so 
as to make them appear as nearly as possible 
evenly spaced within the alloted drawing 
space.”’ Since this phase of mechanical drawing 
has been neglected by most text books, the 
writer proceeds to show how the starting point 
of the drawing may be determined by means 
of a method that he devised. The mathematical 
principles underlying his method are carefully 
explained. 


, 


9. Shaw, A. A. The first printed Armenian 
treatise on geometry and_ trigonometry. 
National Mathematics Magazine. 10: 287- 
89. May 1936. 

The author enumerates the contents of the 
first treatise on geometry and trigonometry 
published in Armenian by Father Lucas Der- 
deriantz (ce. 1830), who was a member of the 
celebrated Armenian religious order called the 
Meklithatist Order. 


10. Sleight, E. R. Entrance requirements and 
their effect upon mathematics in the high 
school. National Mathematics 
10: 241—46. April 1936. 

The writer was a member of the committee 
to investigate the conditions of entrance to 
those colleges that were members of the North 
Central Association. Of the total of 15 units re- 
quired only three could come from the so- 
called vocational subjects. It was felt among 
high school administrators and principals that 
more units of credit should be allowed for the 
vocational subjects. In order to acquaint him- 
self with the views of superintendents and prin- 
cipals he wrote to them asking for their reac- 
tions to this question. From the replies to those 
questions he draws the following conclusions: 

1. Under the new plan mathematics will be 
in competition with other subjects, and the 
social sciences will be in increased demand. 

2. There will be a general falling off in en- 
rollment in mathematics in the high school 
classes. ‘‘A certain type of student ought not to 
be compelled to take algebra or geometry. This 
group will be no loss what-so-ever. It will be 


Magazine. 


possible to do much better work and to cover 
more material, as these are the ones who retard 
the progress of the class, and sap the vitality of 
the teacher. 

3. “The extent to which a further decrease 
will occur will depend in some measure upon the 
content of the course and the manner in which 
it is presented. ... In the last analysis mathe- 
matics will continue to be in great demand only 
as teachers are in a position to make the subject 
both interesting and useful.” 


11. Smith, David Eugene. Algebra of four 
thousand years ago. Scripta Mathematica. 

4: 111-25. April 1936. 

In his usual, lucid style, the author de- 
scribes some of the recent discoveries in the his- 
tory of mathematics. ‘Indeed so rapid have 
been the reports of the epigraphists concerned 
with the tables exhumed in Iraq in recent years 
we may safely say that the last ten or fifteen 
years have seen the genesis of mathematical 
equations pushed back two thousand years 
earlier than was generally assumed a generation 
ago.”’ 

The author describes the method used in 
deciphering the cuneiform tablets, and includes 
some photographic reproductions of them, to- 
gether with a translation into Roman char- 
acters and a translation into English. He sum- 
marizes the recent advances in the history of 
mathematics as revealed by cuneiform litera- 
ture as follows: 


1. “The clay tablets have given us a view 
of the commercial problems found in ancient 
Babylonia, showing that they are, in many re- 
spects, similar to some of a century ago in the 
Western World. 

2. “They show the great extent to which 
sexagesimals were used in the computations of 
the third millenium and later. 

3. ‘“‘They tell us of the elaborate computa- 
tions made in astromonical work, and in par- 
ticular the high degree of accuracy achieved. 

4. “They show that the Babylonians had a 
symbol for zero, although it did not lead di- 
rectly to place values as in the decimal system 
of writing, or to place values in general. 

5. “In problems involving measurements, 
they could measure plane figures including 
curvilinear ones in later tablets, and could find 
perimeters and areas as needed in surveying. 

6. “They could find the volumes of various 
simple solids. 

7. “They could solve equations of a degree 
of difficulty fully equal to those solved by the 
Greeks in the five centuries following Euclid’s 
work of about 300 B.C.” 
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The Illinois Division of the National Coun- 
cil of Teachers of Mathematics met in room 300, 
Mathematics Building, University of Illinois, 
on November 6, 1936, at 9:00 a.m. The chair- 
man, Mr. E. G. Hexter, Head of the Depart- 
ment of Belleville (Illinois) 
Township High School, presided. He appointed 


Mathematics, 


the following committee to nominate the new 

member of the executive committee of the II- 

linois Division, a delegate to the National Coun- 

cil Meeting in Chicago, and a committee of 
three to act with a representative of the High 

School Visitor's office in the selection of a com- 

mittee for a state-wide curriculum study of 

Mathematics: 

Miss Gertrude Hendrix, Eastern Illinois 
State Teachers’ College, Charleston 

Mr. L. E. Mensenkamp, Freeport 

Mr. William Clark, Champaign 

Three papers were presented: 

1. The Perennial Task of Re-Thinking Math- 

H. W. Bailey, Assistant Profes- 
sor of Mathematics, University of Illinois. 

2. Making Needed Adjustments for Meeting 
Mathematical Needs of High School Pu- 
pils—A. W. Clevenger, High School Visi- 
tor, University of Illinois. 

3. Intensifying the Accuracy of and Broad- 
ening the Scope of the Student's Mathe- 
matical Horizon—W. A. Synder, Head 
of Mathmaties Department, New Trier 
Township High School, Winnetka. 


matics 


The discussion was led by Mr. C. M. Aus- 
tin, Head of Mathematics Department, Oak 
Park and River Forest Township High School, 
Oak Park. Speakers were Mr. Mensenkamp of 
Freeport, Miss Brakensiek of Quincey, Mr. 
Newell of Evanston, Miss Hendrix of Charles- 
ton, Mr. Murphy of Peoria, Miss Taylor of 
Urbana, Mr. MacDonald of Cicero, Mr. Taylor 
of Charleston. 

Mr. E. W. Schreiber, Secretary-Treasurer of 
the National Council, spoke to the group con- 
cerning membership on the National Council 
and the Council’s eleventh year book on ‘‘ Math- 
ematies in Modern Education.’’ The meeting, 
then adjourned for the noon recess. 

When the meeting reconvened at 2:00 p.m., 
the chairman called upon Mr. M. J. Newell of 
Evanston who spoke briefly on his exhibit of 
Euclidean solids. Mr. H. H. Foster, Professor 
of Education, Beloit College, Wisconsin, pre- 
sented a paper on “salvaging Geometry in the 
High School.” 
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Miss Martha Hildebrandt, President of the 
National Council, spoke on the meeting of the 
20; she 
mentioned some features of the program and 
urged all to plan to attend. 

Miss Gertrude Hendrix of Charleston made 
the report of the nominating committee as fol- 


Council in Chieago, February 19 anc 


lows: Secretary of the Executive Committee, 
Miss Jessie D. Brakensiek, Senior High School, 
Quincy. 

Acting-Chairman of the 
mittee, Dr. Miles C. Hartley, University High 
School, Urbana, (to serve during the absence 
from the state of Professor C. N. Mills, Illinois 
State Normal University, Normal). 

Delegate to the National Council meeting, 
Mr. W. A. Snyder, New Trier Township High 
School, Winnetka Mr. E. G 
Hexter, Belleville. 

Committee of three to assist in the selection 
of the Committee for the State 
Study: Professor E. H. Taylor, 
Miss Martha Hildebrandt, 
Miss Georgia Henderson, 
was moved, seconded, and voted that the re- 
port of the nominating committee be accepted. 

A brief memorial service for the late Ernest 
B. Lytle, Professor of Teaching Mathematics, 
University of Illinois, who died September 5, 
1936,:was conducted. Dr. 8S. Helen Taylor read 
a biographical sketch and spoke for the teachers 
who had been in his classes and who had served 
under him. Miss Hildebrandt spoke for the 
teachers who had known Dr. Lytle as a friend 
and as a fellow teacher. 

Mr. William Betz, Specialist in Mathe- 
matics for the Schools of Rochester, New York, 
gave an inspiring address on “The Present 
Crisis in the Teaching of Elementary Mathe- 
matics.’’ Adjournment followed. 

Mites C. HArtTLey 
Secretary 


Executive Com- 


and alternate, 


Curriculum 
Charleston); 
(Maywood); and 
(Georgetown). It 


Mathematics Section meetings were held 
Oct. 28-30 as a part of the Nebraska State 
Teachers Association in each of the six districts 
as follows: 


District No. 1 at Lincoln, Friday afternoon, 
Oct. 29th 

President, Rinaldo Bacon, Lincoln. 

Secretary, Margaret Morton, Fairbury. 


Program. 
A Film. 
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Address by Dean O. J. Ferguson, University 
of Nebraska. 

Tour of the Mechanical Engineering Labora- 
tories. 


District No. 2 at Omaha, Friday afternoon, 
Oct. 29th 


President, Amanda E. Anderson, Central 
high school, Omaha. 

Secretary, Paul Morris, Kennard. 

Program. 

The Use of Objective Tests for Improving 
Instruction in Secondary Mathematics by Dr. 
H. E. Schrammel, Teachers College, Emporia, 
Kansas. 

Round Table Discussion, Cultural Aims in 
the Study of Mathematics. 

Art Objectives, Maud Searson, Benson 
High School, Omaha. 

Formation of Correct Habits and Atti- 
tudes, J. F. Woolery, formerly Central 
High School, Omaha. 

Appreciation of the Contributions of 
Mathematics to Civilization, by Walter 
J. Luebke, S.J., Creighton University 
high school, Omaha. 


District No. 3 at Norfolk, Thursday 
afternoon, Oct. 27th 


Chairman, Amy Yorke, Norfolk. 

My Method of Dealing with the Problem of 
Inaccuracy, Lena Porter, Elgin. 

The Method of Caring for the Difficulties in 
Problem Solving, Floyd Schelby, Madison. 

Motivation in Mathematics, Miss Enid 
Conklyn, Wayne. 

Mathematics for Use, Dr. H. E. Schrammel, 
Kansas State Teachers College, Emporia Kan- 
sas. 


District, No. 4 at Kearney, Friday 
afternoon, Oct. 29th 


President, Inez Burnworth, Lincoln. 

Secretary, O. L. Splinter, Calloway. 

Program. 

Modern Trends in Secondary Mathematics, 
Dr. R. W. Deal, Nebraska. 

Wesleyan University. 

Report of the Delegate Assembly, Miss Eva 
Phalen, Kearney. 

Graduate Study for the High School Mathe- 
matics Teacher, Clarence H. Lindahl, Paxton. 


District No. 5 at McCook, Friday 
afternoon Oct. 29th 
Science and Mathematics Section 


Chairman, Herbert Finke, Holdrege. 

Program. 

Teaching Pupils to Study Science, Dr. W. L. 
Beauchamp, University of Chicago. 


District No. 6 at Alliance, Friday 
afternoon, Oct. 29th 


President, Carl Thomas, Chadron Teachers 
College. 
Program. 
How-to-study Program for Mathematics, 
Supt. F. H. Holmgrain, Merriman. 
Should Mathematics be a Required Subject 
in High School? Kenneth Rawson, Kimball. 
What is the Relationship of Mathematics to 
the Social Sciences? Dr. A. R. Congdon, Uni- 
versity of Nebraska. 
Artuur L. HILu, 
Peru State Teachers College, 


Peru, Nebraska 


The Mathematics Section of the Maryland 
State Teachers Association held its fall meeting 
at Baltimore on Oct. 23. Professor Arnold 
Dresden of Swarthmore College spoke on 
‘‘Mathematics in the Modern School.’ The fol- 
lowing offices were elected: 


President—Agnes Herbert to succeed George 
Buck. 

Secretary—Louise Typton to succeed Edna 
T. Price. 

Treasurer— Margaret 
ceed Agnes Herbert. 

Assistant Treasurer-—-Wm_ T. 

succeed Agnes Herbert. 


Henepuliary to suc- 


Willis to 





The Mathematics of the Middle 
Tennessee Educational Association was _ held 
on Oct. 30, 1936 at George Peabody College 
For Teachers. 


Section 


PROGRAM 
Friday morning 


9:00 Address—“The Place of Algebra and 
Geometry in the High School Curricu- 
lum,’”’ Mr. J. W. Zumbro, Marshall 
County High School, Lewisburg, Ten- 
nessee 

9:20 Address—‘‘Mathematics in Modern Ed- 
ucation,’’ Miss Mable Meacham, Clarks- 
ville High School, Clarksville, Tennessee. 

9:50 Address—‘‘High Sehool Mathematics 
from the Viewpoint of the College In- 
structor,’’ Dr. Wilson L. Miser, Vander- 
bilt University, Nashville, Tennessee. 

12:30 Luncheon—University Club.—Hon. Al- 
bert L. Williams, Nashville. 


Friday afternoon 


2:30 Address—‘‘General Mathematics,’’ Miss 
Ruth Moncrieff, East Nashville High 
School, Nashville, Tennessee. 
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3:00 Address—‘Teaching for Transfer,’ Dr. 
J. O. Hassler, Professor of Mathematics, 
University of Oklahoma; former Presi- 
dent of National Council of Mathe- 
tics Teachers. 

3:45 Election of officers. 


Adjournment. 


The guest speaker was Professor J. O. Hass- 
ler of the University of Oklahoma. In addition 
to his talk on Friday afternoon before the 
Mathematics Section he spoke on Friday 
morning before the Administrative Section; 
his topic was ‘‘What Mathematics Should Be 


9) 


in the Secondary Curriculum and Why? 


The following suggestions from Professor 
Anning in regard to an article by Mr. Bibb of 
Armour Institute in the April 1935 issue of The 
Mathematics Teacher may be of interest to the 
readers of the magazine: 

Some of Mr. Bibb’s ‘Detours’’ should be 
marked not only DETOUR but DANGER- 
OUS, PROCEED AT OWN RISK. His pur- 
pose, choice of material, and conclusions are 
praiseworthy and beyond reproach. But a few 
of his statements are in error by implying less 
or more than is at present actually known. 

p. 201, last line, 
2"+1 is not a prime for every n which is a 
power of 2. For example, Euler proved that 
2%+-1 is a multiple of 641. The state of our 
knowledge of such numbers down to 1922 is 
summarized on pages 3 and 22 of Kraitchik’s 
Théorie des Nombres. 


p. 202, 2 inches down, 
“consists of an endless sequence”... Only 
twelve are known. See Kraitchik, page 9. 
“Furthermore every perfect number... . ’ 
After ‘every’ insert ‘even.’ The existence 
or non-existence of an odd perfect number is 
I believe, still an unsolved problem. 
p. 211, one inch down, 
To get solutions which have no common di- 


visor, p and q must be not only relatively 
prime but also not both odd. 
p. 211, Fig. 5, 
The tangent at (0, 1) should be parallel to Oz. 
The tangent at (1, 0) should be parallel to Oy. 
. 213, 
All parabolas worthy of the name are similar 
but no parabola is similar to the bent line 
of Fig. 8. 
The ordinate of F in Fig. 9 needs attention. 
p. 214, 
...to beatimely stimuli;... 


7 


NORMAN ANNING 


University of Michigan 





The Association of Teachers of Mathe- 
matics in the Middle States and Maryland 
held its annual meeting at Atlantic City, N. J. 
on Saturday, Nov. 28, 1936. 


President—Dr. J. T. Rorer, William Penn 
High School, Philadelphia. 


Secretary—Miss Ruta Wyatt, Woodrow 
Wilson Junior High School, Philadelphia. 


9:30 a.m.—Garden Room, Haddon Hall 


(Lounge Floor-—-Adjoining Vernon Room). 


1. The Decoration of a Mathematics Class 
Room—a N.Y.A. Project (Illustrated)—30 
minutes. Mr. Milton Brooks, Simon Gratz High 
School, Philadelphia. 


Discussion. 


2. The New Mathematics Attainment Tests 
the Alpha, Beta, and Gamma Examinations— 
30 minutes. Dr. John R. Kline, University of 
Pennsylvania, Chief Reader of the College En- 
trance Board Readers of Alpha, Beta, and 
Gamma Papers. 


Discussion. 


3. Business Session 
reports of committees. 


-Election of Officers; 





SALE ON YEARBOOKS 





We have been very fortunate in getting 100 copies of the First Yearbook which is 
now out of print. We can, therefore, offer a complete set of yearbooks (numbers 1 
to 11 inclusive) postpaid for $15.50, a saving of practically 20%. 








THE BUREAU OF PUBLICATIONS 


TEACHERS COLLEGE, COLUMBIA UNIVERSITY 
NEW YORK, N.Y. 

















PES 


® 


NEW BOOKS 


® 





eae 


Plane and Spherical Trigonometry. By J. 
Shibli, Ginn. 1936. XII +242. Price, $1.96. 


This book is a new edition of an older text 
by the same author. It aims to create in the 
student an early appreciation of the value of 
trigonometry and to set him thinking about its 
significance. The approach to the entire subject 
and to the various topics is primarily psycho- 
logical, but without disregarding logical se- 
quence. The text presents a historical view of 
the growth and development of the subject. 

In this edition the author has extended the 
explanatory material of his earlier book and has 
added new exercises and many applications. 
The book is attractive and well written and 
should be of interest to all teachers of trigo- 
nometry. 


Commercial Algebra. By B. H. Crenshaw, T. M. 
Simpson, and Z. M. Pirenian. Prentice- 
Hall, 1935. X +174. Price, $2. 


This book is intended for students who wish 
either (1) preparation for a course in compound 
interest and annuities (usually given as “the 
mathematics of finance’ or some such title), or 
a course of a more practical or utilitarian nature 
(as a substitute for college algebra for other 
groups of students whose major field is neither 
mathematics nor a science requiring extended 
preparation in mathematics. 

The early part of the book gives a review 
of the essentials of elementary algebra which 
will make the advanced chapters more easily 
grasped by the student. 

This book is Part I of the revised edition of 
the Author’s Mathematics of Finance. While the 
general plan of the original edition is concerned, 
many parts of the text have been rewritten as a 
result of the use of the original edition. 


Fundamentals of College Mathematics. By C. H. 
Hellinveld, Arthur Tilley, and H. E. Wahl- 
ert. Macmillan, 1935. XIII+406. Price, 
$3.50. 


This beok is intended for use in a one year 
college course meeting three times a week, by 
students who have already had only courses in 
elementary algebra and plane geometry in high 
school. It is planned so that such students may 
be led gradually from familiar material in 
algebra to the solution of nth degree equations, 
then through the fundamental ideas of trigo- 


nometry and analytic geometry of the straight 
line to the differential and integral calculus. 

The book is the result of ten vears of ex- 
perimental teaching and as such should be of 
interest to teachers interested in a more general 
type of mathematics course. 


Mastery Arithmetic. Book III. By G. R. Bodley, 
Chas. Gibson, Ina M. Hayes, and B. M. 
Watson. D. C. Heath and Co., 1936, VITI 
+497. Price, $0.84. 


Book Three (Grades VII and VIII), like 
Books I and II which were reviewed in the May 
issue of The Mathematics Teacher for 1936 ad- 
dresses the pupil directly; centers interest on 
the things he can do for himself; trains him to be 
independent of repeated help from his teacher; 
and claims to be so constructed as to make the 
pupil master at least the minimum arithmetical] 
requirements for an efficient handling of the 
practical affairs of life. Teachers who have con- 
sulted Books I and II will be interested to see 
this third book which completes the series 


Elements of Practical Arithmetic. By C. O 
Thompson. Prentice-Hall, 1935, XIII +382, 
Price, $1.28. 


This book is intended to meet the need for a 
practical course on the minimum essentials of 
arithmetic, as applied in many of our more 
common The 
text material is divided into three parts. Part 
I consists of 136 exercises on the various topics 
treated to be done in class and 56 assignments 
for the pupil to prepare, Part II, ‘Arithmetic 
in Business,’ consists of the application of 
arithmetic to business activities. Part III is in- 
tended to show the pupil just how arithmetic is 
connected with the many business activities 
around us. 

The book has several features and will be 
especially of interest to those teachers who are 
trying to make the work in arithmetic more 
practical. 


social and economic activities. 


Mathematical Analysis. By Maximilian Philip. 
Longmans, Green and Company, 1936, 
X1I+293, Price, $2.75. 


This new book is intended to meet the needs 
of freshmen in colleges, business and engineering 
schools. It is also intended as a substantial 
basis for those who later wish to specialize 
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Only a knowledge of elementary algebra and 
the fundamental elements of plane geometry is 
presupposed. 

The author has organized his work with the 
idea that . algebra, trigonometry, 
analytic geometry and the calculus are not 
separate topics of study, but rather should be a 
unified system of thought; hence the name 
“Mathematical Analysis.” 


geometry, 


Teachers in junior colleges and in some high 
schools will be interested to see this book. 


General Mathematics. By E. I. Edgerton and 

P. A. Carpenter. Allyn and Bacon, 1936, 

IV +420, Price, $1.40. 

This new book is obviously an attempt to 
meet the demand from certain sections of the 
country for a one-year course in mathematics on 
the high school level which shall serve as a sort 
of ‘terminal course for many pupils. In it the 
authors have attempted to correlate arithmetic, 
algebra, geometry, and numerical trigonometry. 
There are chapters on Graphs, Direct Measure- 
ments and Formulas, Formulas and Equations, 
Elementary Geometry, The Use of the Equa- 
tion, and Applying Equations to Geometry in 
Part Il. Part II treats Signed Numbers, Funda- 
mental Operations on Polynomials, Fractions 
and Decimals, Ratio and Proportion, Trigo- 
nometry, Graphs and Systems of Linear Equa- 
Radicals. Part III 
Quadratic Equations, 
Variation, and a General Summary and Re- 
view. It 


Powers, Roots and 


with 


tions, 
deals Factoring, 


is doubtful if the idea of a one year 
course at this level is sound, but if teachers and 
administrators are going to demand it and if we 
are to continue to teach formal algebra in the 
ninth year such a inevitable. 
While this book omits some of the undesir- 
able obsolete material of the conventional alge- 
bras it still includes some factoring types that 
are now obsolete and includes the solution of 
the general quadratic equation which is doubt- 
less too difficult for most ninth graders today. 
This topic might well be left for intermediate 
algebra except for gifted pupils. 


course seems 


Business Mathematics. By Lucien B. Kinney. 
Henry Holt and Company, VII +350, Price, 
$1.40. 

There is no question but that more consider- 
ation needs to be given today to business 
mathematies in the high school. But first of all 
our teachers must be qualified to teach it. The 
author of this new book has given considerable 
study to the problem and this book is the out- 
come of nine years of research. After four years 
devoted to an investigation of the mathematical 
requirements of business the author spent five 
years experimenting in the classroom with con- 


tent material. Moreover, the author was as- 
sisted by several cooperating friends and a 
book so prepared is usually of interest to those 
in the particular field involved. 


Science Interests, by F. L. Fitzpatrick, Bureau 
of Publications, Teachers College, Columbia 
University, 1936, VI+72. Price, $0.80. 

For some time certain educators have ad- 
vocated “‘interest’”’ as a guiding principle in de- 
veloping the curriculum. Others have ques- 
tioned this attitude and have set out to try to 
determine the value of such a procedure. Ac- 
cording to the author of this monograph, the 
‘proposition is considered from three points of 
view: a brief survey of the theories propounded 
by educational philosophers; a report of the at- 
tempts of educators in the field of science to 
analyze the situation by means of 
studies; and an examination of the sort of stu- 
dent testimony that is commonly taken to repre- 
sent an expression of specific ‘interest.’ An at- 
tempt is made to determine whether or not such 
testimony is consistent, valid, and generally de- 
pendable, and to consider possible conditioning 
factors in the situation.” 

In his concluding paragraphs the author 
states that ‘‘general educators have not fur- 
nished us with adequate directions about how 
these determined.” He 
points our further that science educators have 
made various attempts to evaluate pupil “‘in- 
terests,”’ 


‘interest’ 


‘interests’ are to be 


but with no general agreement. He 
then says that the ‘“‘interest’’ ideal must remain 
an ideal, but that pupil testimony of the kind 
described in this study ‘“‘is an adequate index in 
determining means for attaining our objec- 
tives.” 


Mathematics and the Question of Cosmic Mind, 
with other Essays, by C. J. Keyser, Scripta 
Mathematica Library No. 2, 1935, V +121. 
Price, $0.75. 

This is the second monograph of the Scripta 
Mathematica Library series, the first of which 
was “The Poetry of Mathematics and other 
Essays” by David Eugene Smith. Book lovers 
in general and mathematics teachers in particu- 
lar should support this attempt to produce some 
monographs at low prices that are worth while. 

The two essays on “The Meaning of Mathe- 
matics’ and ‘‘The Bearings of Mathematics”’ in 
this second monograph will be not only useful 
but illuminating to mathematics teachers. 


Portraits of Eminent Mathematicians, Portfolio 
I, with brief biographical sketches by David 
Eugene Smith. Scripta Mathematica, Am- 
sterdam Avenue at 186th Street, New York, 
N. Y., 1936, Price $3. 
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This is the first of a series of portfolios 
planned by Scripta Mathematica. This group is 
composed of Archimedes, Copernicus, Viete, 
Galileo, Napier, Descartes, Newton, Leibniz, 
Lagrange, Grauss, Lobachevsky, and Sylvester. 

We heartily recommend this portfolio to 
teachers who wish not only to make their class- 
room more colorful, but who wish also to create 
interest in their pupils for the work in mathe- 
matics. Most classrooms in mathematics are 
drab enough at best. By using some of these por- 
traits and also those on the story of measure- 
ment referred to on page 2 of this issue as well 
as the ‘‘Tree of Knowledge” which can now be 
obtained for 25¢ postpaid from the Museum of 
Science and Industry in Jackson Park, Chicago, 
teachers of mathematics can help to create a 
better atmosphere for the pupils. Inexpensive 
frames may be secured for these pictures and 
portraits. 


An Introduction to Statistics, by W. R. Good, 
The Ann Arbor Press, 1936, 48 pages. 


This short treatise is a complete revision of 
the ‘“‘Elements of Statistics’? published in 1933 
by the same author. The revision, like the first 
edition, is intended for students who have had 
very little training in mathematics, but at the 
same time offers a beginning for students who 
have the ability to master the mathematical 
theory of statistics for which this course may 
prepare them. 

The topics presented are contracted from 
what usually occupies about two hundred pages 
of text. The pamphlet is therefore not intended 
to take the place of larger books in developing 
finished statisticians. As an outline containing 
many of the essential ideas necessary to carry 
on educational and social research, this book 
should be helpful. 
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Program of the Eighteenth Annual Meeting 


Of the National Council of Teachers of Mathematics, 
Palmer House, Chicago, Illinois 


Friday Afternoon, February 19, 1937 
Trip to the Adler Planetarium 


Friday Evening, February 19, 8:00 p.m. 
General Meeting 


Address of Welcome 
Response 
Mathematies and Life 
Albert A. Bennett, Brown University, Providence, R. I. 
Projects in High School Mathematics 
Beulah I. Shoesmith, Hyde Park High School, Chicago, Illinois 


Saturday Morning, February 20, 1937 
Business Meeting—8:15 
ARITHMETIC SECTION—9:30 
Theme:The Meaning Theory of Arithmetic Instruction 
1. Significance, Meaning, Insight, These Three 
B. R. Buckingham, Editorial Department, Ginn and Co., 
formerly of Ohio State and Harvard Universities 
2. The Meaning Theory Applied to Methods of Teaching Arith- 
metic 
Harry G. Wheat, West Virginia University, Morgantown, 
W. Va. 
3. The Meaning Theory Applied to the Selection and Organiza- 
tion of Materials of Instruction 
Arthur 8. Otis, Editorial Department, World Book Co. 


Round Table Discussion 


JUNIOR AND SENIOR HIGH SCHOOL SECTION—9:30 
Theme: Suitable Mathematics for High School Pupils 


1. Providing for Individual Needs in Mathematics 
Virgil S. Mallory, New Jersey State Teachers College 
Montelair, N. J. 


’ 
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2. An Experiment Dealing with Slow Learning Pupils in Mathe- 
matics 

Raleigh Schorling, University of Michigan, Ann Arbor, 
Michigan 

3. The Night School Speaks 
Theo Donnelly, West Division High School, Milwaukee, 
Wisconsin 

4. Revealing the Vitality of Mathematics 
Kate Bell, The Lewis and Clark High School, Spokane, 
Washington 


Round Table Discussion 


JUNIOR COLLEGE SECTION—9:30 
Theme: Content of Junior College Mathematics 


1. Off the Beaten Path 
Mayme I. Logsdon, University of Chicago, Chicago, Illinois 
2. Some Problems of Junior College Mathematics 
H. W. Bailey, University of Illinois, Urbana, Illinois 
3. Business and Finance Mathematics in the Junior College 
Curriculum 
W. C. Schlauch, New York University, New York City 


Round Table Discussion 


Saturday Noon—Discussion Luncheon—1 2:00 


See November issue of The Mathematics Teacher for Topies to be 
discussed at the various tables. 


Saturday afternoon—General Meeting—2:30 


1. Mathematics and the Integrated Program 
W. D. Reeve, Teachers College, Columbia University 
2. A Classroom Project in Intuitive Geometry 
William Betz, Specialist in Mathematics, Rochester, N. Y. 


Saturday Evening—Annual Banquet—6 :30 


Recognition of Dr. H. FE. Slaught’s Birthday 
Address: A New Deal from Old Cards 
H. E. Buchanan, Tulane University, New Orleans, La. 
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